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(57)Abstract: 

PROBLEM TO BE SOLVED: To directly and easily 
convert the serial signal light of such a high bit rate as to 
be equal to or higher than 1 Tbits/s into parallel signal 
lights being spatially one dimensional or two dimensional 
multiple channels. 

SOLUTION: Line shaped optical switches 30 are 
arranged on optical paths of signal lights 1 by inclining its 
line direction by 45 degrees with respect to the progress 
direction of the signal lights 1 and control lights 2 
synchronized with the signal lights 1 are made vertically 
incident on the optical switches 30. The optical switches 
30 are made to transmit the signal lights 1 with 
transmissivities of not lower than a prescribed value only 
at the moment the control lights 2 are irradiated. As a 
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result, respective spatial position parts 1p, 1q, 1r, 1s, 1t, 1u of respective signal pulses 1A, 
1B, 1C, 1D, 1E, 1F are cut out as respective output light pulses 3Ap, 3Bq, 3Cr, 3Ds, 3Et, 3Fu 
from areas Wp, Wq, Wr, Ws, Wt, Wu of the optical switches 30. A phase conjugate light 
generating device can be also used instead of the optical switches 30 and, in this case, 
intensities of output lights can be made larger. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The control light which has, on the other hand, arranged the optical device which has 
predetermined broadening in ** on the optical path of the signal light which consists of an optical pulse 
train, and synchronized with the signal light and this so that both may cross on the aforementioned 
optical device and it may cross to the aforementioned predetermined width of face The optical 
distribution method of generating the output optical pulse corresponding to the spatial position portion 
from which the optical pulse from which the aforementioned signal light differs differs from the field 
where incidence is carried out to the aforementioned optical device, respectively, and it differs in the 
aforementioned predetermined width of face of the aforementioned optical device. 
[Claim 2] As opposed to the signal light which consists of an optical pulse train the optical device which 
** and this are intersected and also has predetermined broadening in a direction on the other hand, 
respectively, or the control light which synchronized with this it has the inclination of the biaxial 
direction — as — arranging — the aforementioned signal light and control light — both — the 
aforementioned optical device top — crossing -- and the one aforementioned direction and the other 
directions — so that it may cross to predetermined width of face, respectively The optical distribution 
method of carrying out incidence to the aforementioned optical device, respectively, and generating the 
output optical pulse corresponding to the spatial position portion from which the optical pulse from 
which the aforementioned signal light differs differs from the field of the one aforementioned direction 
of the aforementioned optical device, and the other directions where it differs in predetermined width of 
face, respectively. 

[Claim 3] The optical distribution method which starts the spatial position portion from which the 
optical pulse from which the aforementioned signal light differs as the aforementioned output optical 
pulse as the aforementioned optical device in the optical distribution method of claims 1 or 2 using the 
optical switch to which an on-off state is changed by whether the control light more than predetermined 
intensity is irradiated differs. 

[Claim 4] The optical distribution method of carrying out incidence of the aforementioned control light 
at right angles to the aforementioned optical switch, making simultaneously into an ON state the field 
where the aforementioned optical switches differ the account of before, and making the incidence of the 
aforementioned signal light carrying out aslant to the aforementioned optical switch in the optical 
distribution method of a claim 3. 

[Claim 5] The optical distribution method to which the incidence of the aforementioned control light is 
made to carry out aslant to the aforementioned optical switch, the field where the aforementioned optical 
switches differ the account of before is made into an ON state one by one, and incidence of the 
aforementioned signal light is carried out at right angles to the aforementioned optical switch in the 
optical distribution method of a claim 3. 

[Claim 6] The aforementioned optical switch is the optical distribution method which is the thing which 
makes the aforementioned signal light penetrate with the permeability beyond a predetermined value as 
an ON state only at the moment of the aforementioned control light being irradiated in one optical 



http://www4.ipdl.jpo.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww6.ipdl.jp... 10/31/2003 



1 



Page 2 of 5 



distribution method of the claims 3-5. 

[Claim 7] The aforementioned optical switch is the optical distribution method which is that in which 
the aforementioned signal light is reflected with the reflection factor beyond a predetermined value as an 
ON state only at the moment of the aforementioned control light being irradiated in one optical 
distribution method of the claims 3-5. 

[Claim 8] The optical distribution method using what generates the phase-conjugation light of the 
aforementioned probe light as the aforementioned output optical pulse in the optical distribution method 
of claims 1 or 2 when the pump light which is the probe light and the aforementioned control light 
which are the aforementioned signal light as the aforementioned optical device is irradiated 
simultaneously. 

[Claim 9] In the optical distribution method of a claim 8, while carrying out incidence of the 1st pump 
light which is the aforementioned control light at right angles to the aforementioned optical device from 
the whole surface side of the aforementioned optical device The pump light of the aforementioned 
optical device which has arranged the reflecting mirror to the side on the other hand, and penetrated the 
aforementioned optical device from the aforementioned whole surface side is reflected with the 
aforementioned reflecting mirror, as 2nd pump light The optical distribution method of carrying out 
incidence at right angles to the aforementioned optical device from a field side besides the above, and 
making the incidence of the probe light which is the aforementioned signal light carrying out [, 
simultaneously with the pump light of the above 1st ] aslant to the aforementioned optical device 
simultaneously with the above 1st and the 2nd pump light. 

[Claim 10] The optical distribution method that shall have arranged the wavelength plate between the 
aforementioned optical device and the aforementioned reflecting mirror, and between and the 
polarization direction should cross at right angles the above 1st and the 2nd pump light mutually in the 
optical distribution method of a claim 9. 

[Claim 11] The optical distribution method which takes out the output optical pulse generated from the 
aforementioned optical device by the polarization beam splitter in the optical distribution method of a 
claim 10. 

[Claim 12] It is the optical distribution method that the aforementioned optical device is semiconductor 
particle distribution glass or metal particle distribution glass in one optical distribution method of the 
claims 8-11. 

[Claim 13] It is the optical distribution method that the aforementioned optical device is a 
semiconductor material or a semiconductor multiplex quantum well in one optical distribution method 
of the claims 8-11. 

[Claim 14] It is the optical distribution method that the aforementioned optical device is a 
macromolecule organic thin film, an organic crystal thin film, or an organic meeting object thin film in 
one optical distribution method of the claims 8-11. 

[Claim 15] The optical distribution method of obtaining the output optical pulse of each above as a thing 
without a spatial lap between adjoining output optical pulses in one optical distribution method of the 
claims 1-14. 

[Claim 16] The optical distribution method of using a filter in order to obtain the output optical pulse of 
each above as a thing without a spatial lap between adjoining output optical pulses in the optical 
distribution method of a claim 15. 

[Claim 17] The optical distribution method of processing the output optical pulse of each above by the 
space optical modulator or other optical processing elements in one optical distribution method of the 
claims 1-16. 

[Claim 18] The optical distribution method that a photo detector detects the output optical pulse of each 
above in one optical distribution method of the claims 1-16. 

[Claim 19] Optical distribution apparatus characterized by providing the following Signal light optical 
system which extends the wave front of the signal light which consists of an optical pulse train to at least 
1 perpendicular shaft orientations to travelling direction The control light generation source which 
generates the control light which synchronized with the aforementioned signal light and the wave front 
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was able to extend to at least 1 perpendicular shaft orientations to travelling direction, By having 
predetermined broadening in ** on the other hand, and the signal light from the aforementioned signal 
light optical system and the control light from the aforementioned control light generation source 
crossing mutually, and irradiating over the aforementioned predetermined width of face, respectively 
The optical device which generates the output optical pulse corresponding to the spatial position portion 
from which the optical pulse from which the signal light from the aforementioned signal light optical 
system differs differs from the field where it differs in the aforementioned predetermined width of face 
[Claim 20] Optical distribution apparatus characterized by providing the following Signal light optical 
system which extends the wave front of the signal light which consists of an optical pulse train in the 
perpendicular direction of a field to travelling direction The control light generation source which 
generates the control light which synchronized with the aforementioned signal light and the wave front 
was able to extend in the perpendicular direction of a field to travelling direction, On the other hand, 
intersect ** and this, and also have predetermined broadening in a direction, respectively, and the signal 
light from the aforementioned signal light optical system or control light is received from the 
aforementioned control light generation source. It is allotted so that it may have the inclination of the 
biaxial direction, and the signal light from the aforementioned signal light optical system and the control 
light from the aforementioned control light generation source cross mutually., respectively by [ of the 
one aforementioned direction and the other directions ] irradiating over predetermined width of face, 
respectively The optical device which generates the output optical pulse corresponding to the spatial 
position portion from which the optical pulse from which the signal light from the aforementioned signal 
light optical system differs differs from the field of the one aforementioned direction and the other 
directions where it differs in predetermined width of face, respectively 

[Claim 21] Optical distribution apparatus by which the spatial position portion from which the optical 
pulse from which the optical switch to which an on-off state is changed is used, and the signal light from 
the aforementioned signal light optical system differs as the aforementioned output optical pulse by 
whether the control light more than predetermined intensity is irradiated as the aforementioned optical 
device in the optical distribution apparatus of claims 19 or 20 differs is started. 
[Claim 22] Optical distribution apparatus in which the control light from the aforementioned control 
light generation source carries out incidence at right angles to the aforementioned optical switch, a field 
of the aforementioned optical switch different the account of before is simultaneously made an ON state, 
and the signal light from the aforementioned signal light optical system carries out incidence to the 
aforementioned optical switch aslant in the optical distribution apparatus of a claim 21 . 
[Claim 23] Optical distribution apparatus in which the control light from the aforementioned control 
light generation source carries out incidence to the aforementioned optical switch aslant, a field of the 
aforementioned optical switch different the account of before is made an ON state one by one, and the 
signal light from the aforementioned signal light optical system carries out incidence at right angles to 
the aforementioned optical switch in the optical distribution apparatus of a claim 21 . 
[Claim 24] The aforementioned optical switch is optical distribution apparatus which is the thing which 
makes the signal light from the aforementioned signal light optical system penetrate with the 
permeability beyond a predetermined value as an ON state only at the moment of the control light from 
the aforementioned control light generation source being irradiated in one optical distribution apparatus 
of the claims 21-23. 

[Claim 25] The aforementioned optical switch is optical distribution apparatus which is that in which the 
signal light from the aforementioned signal light optical system is reflected with the reflection factor 
beyond a predetermined value as an ON state only at the moment of the control light from the 
aforementioned control light generation source being irradiated in the optical distribution apparatus of 
either [ of a claim ] 21-23. 

[Claim 26] It is the optical distribution apparatus which is what generates the phase-conjugation light of 
the aforementioned probe light as the aforementioned output optical pulse when the pump light which is 
the probe light and the aforementioned control light whose aforementioned optical device is the 
aforementioned signal light in the optical distribution apparatus of claims 19 or 20 is irradiated 



http://www4.ipdl jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww6.ipdl.jp... 10/31/2003 



Page 4 of 5 



simultaneously. 

[Claim 27] In the optical distribution apparatus of a claim 26, while the 1st pump light which is the 
aforementioned control light carries out incidence at right angles to the aforementioned optical device 
from the whole surface side of the aforementioned optical device The pump light of the aforementioned 
optical device which the reflecting mirror has been arranged on the other hand at the side, and penetrated 
the aforementioned optical device from the aforementioned whole surface side reflects with the 
aforementioned reflecting mirror. Optical distribution apparatus in which carries out incidence at right 
angles to the aforementioned optical device from a field side besides the above, and the probe light 
which is the aforementioned signal light carries out [ simultaneously with the pump light of the above 
1st ] incidence to the aforementioned optical device aslant as 2nd pump light simultaneously with the 
above 1st and the 2nd pump light. 

[Claim 28] Optical distribution apparatus to which the wavelength plate shall have been arranged and 
the polarization direction should intersect [ the above 1st and the 2nd pump light ] perpendicularly 
mutually between the aforementioned optical device and the aforementioned reflecting mirror in the 
optical distribution apparatus of a claim 27. 

[Claim 29] Optical distribution apparatus from which the output optical pulse generated from the 
aforementioned optical device is taken out by the polarization beam splitter in the optical distribution 
apparatus of a claim 28. 

[Claim 30] It is the optical distribution apparatus whose aforementioned optical device is semiconductor 
particle distribution glass or metal particle distribution glass in one optical distribution apparatus of the 
claims 26-29. 

[Claim 31] It is the optical distribution apparatus whose aforementioned optical device is a 
semiconductor material or a semiconductor multiplex quantum well in one optical distribution apparatus 
of the claims 26-29. 

[Claim 32] It is the optical distribution apparatus whose aforementioned optical device is a 
macromolecule organic thin film, an organic crystal thin film, or an organic meeting object thin film in 
one optical distribution apparatus of the claims 26-29. 

[Claim 33] Optical distribution apparatus obtained as a thing without a spatial lap in one optical 
distribution apparatus of the claims 19-32 between the output optical pulses which the output optical 
pulse of each above adjoins. 

[Claim 34] Optical distribution apparatus equipped with the filter for obtaining the output optical pulse 
of each above as a thing without a spatial lap between adjoining output optical pulses in the optical 
distribution apparatus of a claim 33. 

[Claim 35] Optical distribution apparatus equipped with the space optical modulator which processes the 
output optical pulse of each above, or other optical processing elements in one optical distribution 
apparatus of the claims 19-34. 

[Claim 36] Optical distribution apparatus equipped with the photo detector which detects the output 
optical pulse of each above in one optical distribution apparatus of the claims 19-34. 
[Claim 37] The optical switch on which the portion which is equipped with the base layer which consists 
of high-performance material from which an absorption coefficient changes, and the shading layer 
formed on this base layer, and is not covered by whether control light is irradiated in the aforementioned 
shading layer of the aforementioned base layer functions as two or more independent optical shutter 
sections mutually. 

[Claim 38] The optical switch on which is equipped with the reflecting layer from which a reflection 
factor changes, and the reflecting layer functions as two or more independent effective switch sections 
mutually by whether the control light formed on a substrate and this substrate is irradiated. 
[Claim 39] The optical device on which the portion which is equipped with the base layer which consists 
of high-performance material which generates the phase-conjugation light of the aforementioned probe 
light when probe light and pump light are irradiated simultaneously, and the shading layer formed on 
this base layer, and is not covered in the aforementioned shading layer of the aforementioned base layer 
functions as two or more independent phase-conjugation light generating sections mutually. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the method and equipment ot 
optical distribution (optical false rumor RUCHIPU Rex) which are used for an optical transmission 
system etc. 

[0002] . 
[Description of the Prior Art] In a transmitting side, multiplex the signal light of many channels in a 
serial signal light in time, send out to an optical-fiber-transmission way, and it sets to a receiving side. In 
the optical transmission system distributed to the signal light of many channels, the multiplex serial 
signal light In order to realize the ultra high-speed optical-communication network of the Tbit/s (Thera 
bits per second) order corresponding to the increasing amount of information, the method of the optical 
multiplex (optical multiplexer) one corresponding to it and optical distribution (optical false rumor 
RUCHIPU Rex) is studied. 

[0003] Conventionally, as a method of distributing multiplex serial signal light to the signal light of 
many channels, the phase shift method for changing the phase of signal light and the frequency shifting 
method for changing the frequency (wavelength) of signal light are considered as shown in less than 
[ "O plus E No. 187 (June, 1995)" 73 page ]. 

[0004] The typical thing of a phase shift method is a thing using 2 optical-path interferometer using the 
optical Kerr effect. The refractive index of the nonlinear optics medium inserted in one optical path of 2 
optical-path interferometer by making it change with the control light (gate light) which synchronized 
with multiplex serial signal light When a control optical pulse is not inputted, the signal optical pulse at 
that time is outputted from one output port of 2 optical-path interferometer, and when a control optical 
pulse is inputted, the signal optical pulse at that time is outputted from the output port of another side of 
2 optical-path interferometer. *i 
[0005] In a nonlinear optics medium, the frequency shifting method changes the frequency (wavelength) 
of multiplex serial signal light for every channel by control light, and separates the signal light of each 
channel from the signal light which changed spatially by the wavelength separation element. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in order that the phase shift method mentioned 
above may separate spatially the signal optical pulse which is not in agreement with the signal optical 
pulse which was in agreement with the control optical pulse in time, In order to obtain only two outputs 
at once theoretically but to separate and obtain the signal optical pulse of many channels While forming 
the above-mentioned 2 optical-path interferometer over multi-stage (it is a stage (N-l) when the number 
of channels is set to N) While must change the direction, and one side differs, and must carry out the 
time delay of signal light and the control light to 2 optical-path interferometer of each stage, incidence 
must be carried out, optical system becomes remarkably complicated, and correspondence becomes 
difficult so that the number of channels increases In order to give exact time difference between the 
signal light of each stage, or control light, very advanced process technology is needed. 
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[0007] Moreover, although the frequency shifting method mentioned above can obtain two or more 
output light of a channel collectively by changing signal light into different frequency (wavelength) for 
every channel at once in a nonlinear optics medium, since it becomes difficult to change signal light into 
different frequency for every channel at once with the increase in the number of channels in practice, it 
has the same problem as the phase shift method mentioned above. 

[0008] Furthermore, although what was mentioned above means that it has information only in the 
direction of a time-axis and it is the case where the signal light of a zero dimension is spatially changed 
into a 1 -dimensional output light, serially and spatially in time, the need of changing the same signal 
light into a two-dimensional output light spatially, or a demand is also considered. 
[0009] By the optical transmission of image information, by the transmitting side, the parallel two- 
dimensional image information about an mxn pixel is multiplexed in serial signal light, and it transmits, 
for example, by the receiving side To 1 shaft orientations, the multiplex serial signal light by m channels 
If it separates into a two-dimensional parallel signal light spatially [ of n channel ] to other 1 shaft 
orientations which intersect perpendicularly with this About the parallel two-dimensional image 
information about an mxn pixel, it becomes possible to process or detect directly by the two- 
dimensional space optical modulator, the two-dimensional CCD array, etc., with two-dimensional 
parallel nature maintained. 

[0010] However, by a conventional phase shift method and the conventional frequency shifting method, 
it becomes further much more difficult to change multiplex serial signal light into a two-dimensional o 
parallel signal light spatially in this way from the case mentioned above where it changes into a 1- 
dimensional parallel signal light spatially. 

[001 1] then, this invention is direct in the serial signal light of a high bit rate, such as 1 or more Tbit/s, - 
and it enables it to change into the parallel signal light of-dimensional [ 1 ] or two-dimensional many 
channels spatially easily 
[0012] 

[Means for Solving the Problem] By the optical distribution method of invention of a claim 1 , the 
optical device which has predetermined broadening in ** on the other hand The control light which has 
arranged on the optical path of the signal light which consists of an optical pulse train, and synchronized 
with the signal light and this so that both may cross on the aforementioned optical device and it may 
cross to the aforementioned predetermined width of face Incidence is carried out to the aforementioned 
optical device, respectively, and the output optical pulse corresponding to the spatial position portion 
from which the optical pulse from which the aforementioned signal light differs differs is generated 
from the field where it differs in the aforementioned predetermined width of face of the aforementioned 
optical device. 

[0013] In this case, the spatial position portion from which the optical pulse from which the 
aforementioned signal light differs as the aforementioned output optical pulse as the aforementioned 
optical device like invention of a claim 3 using the optical switch to which an on-off state is changed by 
whether the control light more than predetermined intensity is irradiated differs can be started. 
[0014] Furthermore, incidence of the aforementioned control light is carried out at right angles to the 
aforementioned optical switch like invention of a claim 4 in this case. It considers as the method of 
making simultaneously into an ON state the field where the aforementioned optical switches differ the 
account of before, and making the incidence of the aforementioned signal light carrying out aslant to the 
aforementioned optical switch, like invention of a claim 5 It can consider as the method of making the 
incidence of the aforementioned control light carry out aslant to the aforementioned optical switch, 
making into an ON state the field where the aforementioned optical switches differ the account of before 
one by one, and carrying out incidence of the aforementioned signal light at right angles to the 
aforementioned optical switch. 

[0015] The aforementioned signal light is made to penetrate with the permeability beyond a 
predetermined value as an ON state like invention of a claim 6 in this case only at the moment of the 
aforementioned control light being irradiated in the aforementioned optical switch, furthermore, like 
invention of a claim 7 The aforementioned signal light shall be reflected with the reflection factor 
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beyond a predetermined value as an ON state only at the moment of the aforementioned control light 
being irradiated in the aforementioned optical switch. 

[0016] Or when the pump light which is the probe light and the aforementioned control light which are 
the aforementioned signal light as the aforementioned optical device is simultaneously irradiated like 
invention of a claim 8 again, what generates the phase-conjugation light of the aforementioned probe 
light as the aforementioned output optical pulse can be used. 

[0017] Furthermore, while carrying out incidence of the 1st pump light which is the aforementioned 
control light at right angles to the aforementioned optical device from the whole surface side of the 
aforementioned optical device like invention of a claim 9 in this case The pump light of the 
aforementioned optical device which has arranged the reflecting mirror to the side on the other hand, 
and penetrated the aforementioned optical device from the aforementioned whole surface side is 
reflected with the aforementioned reflecting mirror, as 2nd pump light Incidence can be earned out at 
right angles to the aforementioned optical device from a field side besides the above, and, 
simultaneously with the pump light of the above 1st, simultaneously with the above 1st and the 2nd 
pump light, let probe light which is the aforementioned signal light be the method of making it carry out 
incidence aslant to the aforementioned optical device. 

[0018] Furthermore, in this case, like invention of a claim 10, the wavelength plate shall have been 
arranged between the aforementioned optical device and the aforementioned reflecting mirror, and 
between and the polarization direction should cross at right angles the above 1st and the 2nd pump light 

[0019] As opposed to the signal light which consists of an optical pulse train the optical device which ** 
and this are intersected on the other hand, and also has predetermined broadening in a direction by the 
optical distribution method of invention of a claim 2, respectively, or the control light which 
synchronized with this it has the inclination of the biaxial direction ~ as - arranging - the 
aforementioned signal light and control light - both -- the aforementioned optical device top - crossing 
-- and the one aforementioned direction and the other directions -- so that it may cross to predetermined 
width of face, respectively Incidence is carried out to the aforementioned optical device, respectively, 
and the output optical pulse corresponding to the spatial position portion from which the optical pulse 
from which the aforementioned signal light differs differs is generated from the field of the one 
aforementioned direction of the aforementioned optical device, and the other directions where it differs 
in predetermined width of face, respectively. 

[0020] In this case, the device which generates phase-conjugation light can be used like the optical 
distribution method of invention of a claim 1, using an optical switch as the aforementioned optical 
device. 

[Function] In the optical distribution method of invention of the claim 1 by the above-mentioned method 
By specifying the crossed axes angle and synchronous relation between signal light and control light, 
control light irradiates each field in the predetermined width of face of an optical device simultaneous or 
sequential. It changes into an ON state or the state which can be phase-conjugation light generated one 
by one, and the spatial position portion from which the optical pulse from which signal light differs at 
the time differs comes to carry out incidence of each field to simultaneous or the field made into the ON 
state or the state which can be phase-conjugation light generated. 

[0022] Therefore, the output optical pulse corresponding to the spatial position portion from which the 
optical pulse from which the spatial position portion from which the optical pulse from which signal 
light differs differs is started as an output optical pulse, or signal light differs differs occurs as a phase- 
conjugation light from the field where it differs in the predetermined width of face of an optical device. 
Therefore, multiplex serial signal light will be spatially changed into a 1 -dimensional parallel signal 
light. 

[0023] In this case, when the bit rate of serial signal light is 1 Gbit/s (a gigabit/second), the time interval 
(pulse separation) of a signal optical pulse is set to Ins (nanosecond), a spatial distance interval is set to 
30cm, and the above-mentioned method becomes a huge thing unreal as a device. 
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[0024] However, for example, if the bit rate of serial signal light is 1 Tbit/s, the time interval of a signal 
optical pulse will serve as lps (picosecond), and a spatial distance interval will be set to 300 
micrometers = 0.03cm. Even when the spatial distance interval of each field which should generate the 
output optical pulse in the predetermined width of face of an optical device when following, for 
example, carrying out incidence of the signal light at the angle of 45 degrees to an optical device and 
carrying out incidence of the control light at right angles to an optical device is set to 424 micrometers 
and it changes serial signal light into the one-dimension parallel signal light of 100 channels, the 
predetermined width of face of an optical device is good at a little more than 4.2cm. 
[0025] therefore, direct in the serial signal light of a high bit rate, such as 1 or more Tbit/s, according to 
the optical distribution method of invention of a claim 1 -- and it is spatially convertible for the parallel 
signal light of 1 -dimensional many channels easily 

[0026] Moreover, since the problem of the optical loss in an optical device is avoidable while being able 
to make phase-conjugation luminous intensity as an output light larger than the probe luminous intensity 
which is signal light, when using the device which generates phase-conjugation light as an optical 
device, output luminous intensity can be enlarged. 

[0027] In the optical distribution method of invention of the claim 2 by the above-mentioned method By 
specifying the angle of inclination of the biaxial direction to the signal light or control light of an optical 
device, the crossed axes angle of signal light and control light, and a synchronous relation Or it changes 
into an ON state or the state which can be phase-conjugation light generated one by one. control light ~ 
an optical device - on the other hand - ** and the other directions - respectively simultaneous in each 
field in predetermined width of face - or it irradiates one by one and simultaneous in each field ~ at the 
time The spatial position portion from which the optical pulse from which signal light differs differs 
comes to carry out incidence to the field made into the ON state or the state which can be phase- 
conjugation light generated. . 
[0028] Therefore, on the other hand, the output optical pulse corresponding to the spatial position 
portion from which the optical pulse from which the spatial position portion from which the optical 
pulse of an optical device from which signal light differs differs is started as an output optical pulse, or 
signal light differs differs occurs as a phase-conjugation light from the field of** and the other 
directions where it differs in predetermined width of face, respectively. Therefore, multiplex serial 
signal light will be spatially changed into a two-dimensional parallel signal light. 
[0029] And even when changing serial signal light into the two-dimensional parallel signal light of 
100x100 channels if the bit rate of serial signal light is 1 Tbit/s so that clearly from the place mentioned 
above about the optical distribution method of invention of a claim 1 for example, each predetermined 
width of face of the one direction of an optical device and the other directions is good at about several 
cm. 

[0030] therefore, direct in the serial signal light of a high bit rate, such as 1 or more Tbit/s, according to 
the optical distribution method of invention of a claim 2 « and it is spatially convertible for the parallel 
signal light of two-dimensional many channels easily 

[0031] Moreover, when using the device which generates phase-conjugation light as an optical device 
like the optical distribution method of invention of a claim 1, output luminous intensity can be enlarged. 
[0032] 

[Embodiments of the Invention] 

[The operation form in the case of using an optical switch] 

(When carrying out incidence of the control light to a penetrated type optical switch perpendicularly) 
Drawing 1 is the case where 1 operation form of the optical distribution method of this invention and 
optical distribution apparatus is shown, make the incidence of the signal light carry out aslant to this 
using a penetrated type optical switch, and incidence of the control light is carried out perpendicularly. 
[0033] In the case of drawing, for the signal light of six channels, a multiplex and a bit rate are [ 1 Tbit/s 
and the pulse period interval of signal light 1' transmitted into the optical waveguides 10, such as an 
optical fiber, ] the things of lps serially in time. 

[0034] The signal light 1 to which incidence of signal light 1' which transmitted the inside of this optical 
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waveguide 10 was carried out to the optical system 20 constituted combining the lens, and the wave 
front was able to extend it in the perpendicular direction of a field to travelling direction as an outgoing 
radiation light of optical system 20 and which consists of a train which are the signal optical pulses 1 A- 
1F of each channel is obtained. Since the time interval of a signal optical pulse is lps, a spatial distance 
interval is set to 300 micrometers. 

[0035] On the optical path of this signal light 1, the 45 degrees of the direction of a line are leaned to the 
travelling direction of the signal light 1, and the line-like optical switch 30 is arranged. An absorption 
coefficient (absorbance) changes by whether the control light 2 is irradiated, and the relaxation time 
forms an optical switch 30 by short nonlinear optics material. Only at the moment of the control light 2 
being irradiated, while making the signal light 1 penetrate with the permeability beyond a predetermined 
value as a transparency state, it shall have the breadth of the predetermined width of face W in the 
direction of a line, and incidence of the signal light 1 is carried out to an optical switch 30 over the 
predetermined width of face W. 

[0036] Since 45 degrees of optical switches 30 are leaned to the signal light 1, as shown in drawing, in 
the case of N(number of channels) = 6, let predetermined width of face W be the root double precision 
for a little more than 5 times of the spatial distance interval of a signal optical pulse. 
[0037] By preparing a shading layer alternatively in practice, so that it may show and mention later to 
drawing 12 , as shown in drawing which do not overlap mutually in the predetermined width of face W, 
as for an optical switch 30, it is desirable to make it function as the optical shutter section which six field 
Wp-Wu became independent of mutually in the case of N= 6. Each output optical pulse 3Ap-3Fu started 
from an optical switch 30 by this so that it may mention later does not have a spatial lap between 
adjoining output optical pulses. 

[0038] Or you may arrange a filter without a spatial lap again between the output optical pulses which 
adjoin each output optical pulse 3 Ap-3Fu on the optical path of the signal light 1 or the control light 2 
mentioned later. Moreover, in order to raise wavelength-selection nature and an SN ratio if needed, you 
may prepare interference filters, such as a dielectric multilayer. 

[0039] From signal light V which transmitted the inside of an optical waveguide 10, the control light 2 
which the wave front was able to extend is formed in the perpendicular direction of a field to travelling 
direction like the signal light 1 which consists of one control optical pulse 2a per lot of the signal optical 
pulses 1A-1F and which synchronized with the signal light 1. The information which shows the 
beginning of the train of the signal optical pulses 1 A- IF is inserted in signal light T, and the control 
light 2 which synchronized with the signal light 1 by time relation which is later mentioned to the signal 
light 1 can be easily formed in it after this. 

[0040] The travelling direction is made perpendicular to the direction of a line of an optical switch 30, 
and incidence of this control light 2 is carried out to an optical switch 30 over the predetermined width 
of face W. Although it is the case where incidence of the control light 2 is carried out to an optical 
switch 30 from the outgoing radiation side of the signal light 1, you may carry out incidence of the case 
of drawing to an optical switch 30 from the incidence side of the signal light 1. 

[0041] Signal optical pulse 1 A only from Field Wp so that signal optical pulse IB may say only from 
Field Wq so that it may mention later So that it may dissociate spatially and the signal optical pulses 1 A- 
1F may be started only from field Wp-Wu to which an optical switch 30 corresponds the time width of 
face of control optical pulse 2a It is made sufficiently shorter than the difference of the attainment time 
to field Wp-Wu by the difference in the optical path length to field Wp-Wu of the spatial position 
portions lp-lu corresponding to field Wp-Wu of the direction of a wave front which was able to extend 
the signal light 1. That is, as shown in drawing, in leaning 45 degrees of optical switches 30 to the signal 
light 1, it makes time width of face of control optical pulse 2a sufficiently shorter than the time interval 
of a signal optical pulse. 

[0042] For example, what is necessary is for the time width of face of control optical pulse 2a to be of 
the same grade as it of a signal optical pulse, or just to shorten it a little from it, if the time width of face 
of a signal optical pulse is 1/10 of 100fs(es) (FEMUTO second) of a time interval (lps). 
[0043] From an optical switch 30, on the optical path of the signal light 1 by the side of the front, the 
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light-corpuscle child 40 of the shape of the shape of a line which consists of photo detectors, such as an 
optical processing element or CCD arrays, such as a space optical modulator, and a photodetector array, 
and a one dimensional array is stationed so that each of that pixel may be located on the optical path of 
each spatial position portions lp-lu of the signal light 1. 

[0044] In the method or equipment mentioned above, as shown in drawing 2 (A), control optical pulse 
2a irradiates simultaneously each field Wp-Wu of an optical switch 30, and changes into a transparency 
state simultaneously. And when the signal optical pulses 1 A- IF reach simultaneously field Wp-Wu to 
which an optical switch 30 corresponds so that it may illustrate, the control light 2 is synchronized to the 
signal light 1 so that control optical pulse 2a may reach each field Wp-Wu of an optical switch 30. 
[0045] Therefore, when control optical pulse 2a reaches each field Wp-Wu of an optical switch 30 
Spatial position partial lq of signal optical pulse IB Field Wp Field Wq [ spatial position partial lp of 
signal optical pulse 1 A ] Is of spatial position portions of signal optical pulse ID Field Wr Field Ws 
[ spatial position partial Ir of signal optical pulse 1C ] It of spatial position portions of signal optical 
pulse IE penetrates Field Wt, and spatial position partial lu of signal optical pulse IF penetrates Field 
Wu, respectively, and as shown in drawing 2 (B), it is started as output optical pulse 3Ap, 3Bq, 3Cr, 
3Ds, 3Et, and 3Fu, respectively. 

[0046] And this output optical pulse 3Ap-3Fu is processed or detected by the pixel to which the light- 
corpuscle child 40 corresponds. Therefore, the signal optical pulses 1 A- IF of each channel will be taken 
out as one-dimension parallel information. 

[0047] Although the part was omitted in drawing 1 and drawing 2 (A), and (B), as the group of the 
signal optical pulses 1 A- IF shows the signal light 1 serially to drawing 2 (C) from an optical switch 30 
continuously, the group of output optical pulse 3Ap-3Fu is started continuously. However, this drawing 
is what showed the space-position relation of output optical pulse 3Ap-3Fu, in time, the lot of output 
optical pulse 3Ap-3Fu is started simultaneously, and, in the case of N= 6, the next lot of output optical 
pulse 3Ap-3Fu is simultaneously started after 6 times as much time as the time interval of a signal 
optical pulse. 

[0048] Therefore, in the case of N= 6, each pixel of the light-corpuscle child 40 just processes or detects 
corresponding output optical pulse 3Ap-3Fu for every 6 times as much time as the time interval of a 
signal optical pulse. When there is more channel several practical N, a speed of response is easier to be 
slow [ the light-corpuscle child 40 ], and he has implementability sufficient as a device. 
[0049] as mentioned above, direct in the serial signal light of a high bit rate, such as 1 or more Tbit/s, 
according to the operation gestalt mentioned above — and it is spatially convertible for the parallel signal 
light of 1 -dimensional many channels easily 

[0050] (When carrying out incidence of the signal light to a penetrated type optical switch 
perpendicularly) Drawing 3 is the case where other operation gestalten of the optical distribution method 
of this invention and optical distribution apparatus are shown, carry out incidence of the signal light to 
this perpendicularly using a penetrated type optical switch, and incidence of the control light is carried 
out aslant. 

[0051] With this operation form, while making the direction of a line perpendicular to the travelling 
direction of the signal light 1, arranging an optical switch 30 on the optical path of the signal light 1 and 
carrying out incidence of the signal light 1 to an optical switch 30 over the predetermined width of face 
W, the travelling direction is leaned for the control light 2 to the direction of a line of an optical switch 
30, and incidence is carried out to an optical switch 30 over the predetermined width of face W. Others 
are the same as the operation form of drawing 1 . 

[0052] However, only from Field Wu, signal optical pulse 1 A so that signal optical pulse IB may say 
only from Field Wt so that it may mention later So that it may dissociate spatially and the signal optical 
pulses 1 A- IF may be started only from field Wu-Wp to which an optical switch 30 corresponds While 
making equal to the time interval of a signal optical pulse the difference of the attainment time to field 
Wu-Wp of control optical pulse 2a by the inclination to the optical switch 30 of the wave front which 
was able to extend the control light 2, time width of face of control optical pulse 2a is made sufficiently 
shorter than the time interval of a signal optical pulse. 
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[0053] In the method or equipment mentioned above, as shown in drawing 4 (A), when signal optical 
pulse 1 A reaches an optical switch 30, the control light 2 is synchronized to the signal light 1 so that 
control optical pulse 2a may arrive at the field Wu of an optical switch 30. 

[0054] Therefore, as shown in this drawing, when signal optical pulse 1 A reaches an optical switch 30, 
the field Wu of an optical switch 30 is made into a transparency state, and spatial position partial lu of 
signal optical pulse 1 A penetrates Field Wu, and as shown in drawing 4 (B), it is started as output 
optical pulse 3 Au. 

[0055] Next, if signal optical pulse IB reaches an optical switch 30 as shown in this drawing, control 
optical pulse 2a will arrive at the field Wt of an optical switch 30, Field Wt will be made into a 
transparency state, and It of spatial position portions of signal optical pulse IB will penetrate Field Wt, 
and as shown in drawing 4 (C), it will be started as output optical pulse 3Bt. 

[0056] Next, if signal optical pulse 1C reaches an optical switch 30 as shown in this drawing, control 
optical pulse 2a will arrive at the field Ws of an optical switch 30, Field Ws will be made into a 
transparency state, and Is of spatial position portions of signal optical pulse 1C will penetrate Field Ws, 
and as shown in drawing 3 , it will be started as output optical pulse 3Cs. 

[0057] It is hereafter made the same, with the operation gestalt of drawing 3 Spatial position partial lu 
of signal optical pulse 1 A, It of spatial position portions of signal optical pulse IB, Is of spatial position 
portions of signal optical pulse 1C, Spatial position partial lr of signal optical pulse ID, spatial position 
partial lq of signal optical pulse IE, As output optical pulse 3Au, 3Bt, 3Cs, and 3Dr, 3Eq, and 3Fp, 
spatial position partial lp of signal optical pulse IF is started, and is processed or detected one by one by 
the pixel to which the light-corpuscle child 40 corresponds, respectively. Therefore, the signal optical 
pulses 1A-1F of each channel will be taken out as one-dimension parallel information. 
[0058] In the case of N= 6, also with this operation form, each pixel of the light-corpuscle child 40 just 
processes or detects corresponding output optical pulse 3Au-3Fp for every 6 times as much time as the 
time interval of a signal optical pulse. When there is more channel several practical N, a speed of 
response is easier to be slow [ the light-corpuscle child 40 ], and he has implementability sufficient as a 
device. 

[0059] (When carrying out incidence of the control light to a reflected type optical switch 
perpendicularly) Drawing 5 is the case where the operation form of further others of the optical 
distribution method of this invention and optical distribution apparatus is shown, make the incidence of 
the signal light carry out aslant to this using a reflected type optical switch, and incidence of the control 
light is carried out perpendicularly. 

[0060] With this operation form, like the operation form of drawing 1 , the 45 degrees of the directions 
of a line of an optical switch 30 are leaned to the travelling direction of the signal light 1, and an optical 
switch 30 is arranged on the optical path of the signal light 1 . However, a refractive index shall change 
by whether the control light 2 is irradiated, and the relaxation time shall form the optical switch 30 in 
this case by short nonlinear optics material, and it shall reflect the signal light 1 with the reflection factor 
beyond a predetermined value as a reflective state by interference only at the moment of the control light 
2 being irradiated. 

[0061] By preparing a reflecting layer alternatively in practice, so that it may show and mention later to 
drawing 15 , as shown in drawing which do not overlap mutually in the predetermined width of face W, 
as for an optical switch 30, it is desirable to make it function as the effective switch section which six 
field Wp-Wu became independent of mutually in the case of N= 6. Each output optical pulse 3Ap-3Fu 
started from an optical switch 30 by this so that it may mention later does not have a spatial lap between 
adjoining output optical pulses. 

[0062] Or you may arrange a filter without a spatial lap again between the output optical pulses which 
adjoin each output optical pulse 3Ap-3Fu on the optical path of the signal light 1 or the control light 2 
mentioned later. Moreover, in order to raise wavelength-selection nature and an SN ratio if needed, you 
may prepare interference filters, such as a dielectric multilayer. 

[0063] While carrying out incidence of the signal light 1 to the reflector side of an optical switch 30 over 
the predetermined width of face W, the travelling direction is made perpendicular to the direction of a 
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line of an optical switch 30, and incidence of the control light 2 which synchronized with the signal light 
1 is carried out to an optical switch 30 over the predetermined width of face W from the reflector side of 
an optical switch 30. 

[0064] And in the position after the signal light 1 reflects by the optical switch 30, the light-corpuscle 
child 40 of the shape of the shape of a line and a one dimensional array is stationed so that each of that 
pixel may receive the reflected light of each spatial position portions lp-lu of the signal light 1. 
[0065] When the signal optical pulses 1 A- IF reach simultaneously field Wp-Wu to which an optical 
switch 30 corresponds, others including the point of synchronizing the control light 2 to the signal light 
1 are the same as the operation form of drawing 1 so that control optical pulse 2a may reach each field 
Wp-Wu of an optical switch 30. 

[0066] therefore, like the operation form of drawing 1 only by there being a difference between 
transparency and reflection Spatial position partial lp of signal optical pulse 1 A, spatial position partial 
lq of signal optical pulse IB, Spatial position partial lr of signal optical pulse 1C, Is of spatial position 
portions of signal optical pulse ID, It of spatial position portions of signal optical pulse IE and spatial 
position partial lof signal optical pulse IF u are started as output optical pulse 3Ap, 3Bq, 3Cr, 3Ds, 3Et, 
and 3Fu, respectively, and are processed or detected by the pixel to which the light-corpuscle child 40 
corresponds. 

[0067] (When carrying out incidence of the signal light to a reflected type optical switch 
perpendicularly) (A) and (B) are drawings seen from the direction which intersects perpendicularly 
mutually in the case where drawing 6 shows the operation form of further others of the optical 
distribution method of this invention, and optical distribution apparatus, and carries out incidence of the 
signal light to this perpendicularly using a reflected type optical switch, and incidence of the control 
light is carried out aslant. 

[0068] Although the direction of a line of an optical switch 30 is made perpendicular to the travelling 
direction of the signal light 1 and an optical switch 30 is arranged on the optical path of the signal light 1 
like the operation form of drawing 3 with this operation form While the optical switch 30 considers as a 
reflected type thing like the operation form of drawing 5 and carrying out incidence of the signal light 1 
to the reflector side of an optical switch 30 through a one-way mirror 50 The travelling direction is 
leaned to the direction of a line of an optical switch 30, and incidence of the control light 2 is carried out 
to an optical switch 30 from the reflector side of an optical switch 30. 

[0069] And in the position after the signal light 1 reflects by the optical switch 30 and reflects by the 
one-way mirror 50 further, the light-corpuscle child 40 is stationed so that each of that pixel may receive 
the reflected light of each spatial position portions lu-lp of the signal light 1. 

[0070] When it is made equal to the time interval of a signal optical pulse and signal optical pulse 1 A 
reaches an optical switch 30, the difference of the attainment time to field Wu-Wp of control optical 
pulse 2a by the inclination to the optical switch 30 of the wave front which was able to extend the 
control light 2 Others including the point of synchronizing the control light 2 to the signal light 1 are the 
same as the operation form of drawing 3 so that control optical pulse 2a may arrive at the field Wu of an 
optical switch 30. 

[0071] therefore, like the operation form of drawing 3 only by there being a difference between 
transparency and reflection Spatial position partial lu of signal optical pulse 1A, It of spatial position 
portions of signal optical pulse IB, Is of spatial position portions of signal optical pulse 1C, spatial 
position [ of signal optical pulse ID ] partial lr, Spatial position partial lq of signal optical pulse IE and 
spatial position partial lp of signal optical pulse IF are started as output optical pulse 3Au, 3Bt, 3Cs, 
and 3Dr, 3Eq, and 3Fp, respectively, and are processed or detected by the pixel to which the light- 
corpuscle child 40 corresponds. 

[0072] In addition, you may make it give an angle between the signal light 1 which carries out incidence 
to an optical switch 30, and the output light 3 reflected from an optical switch 30, as an alternate long 
and short dash line shows drawing 6 (B) without using a one-way mirror 50. 

[0073] [Operation form in the case of using phase-conjugation light] Drawing 7 is the case where the 
operation form of further others of the optical distribution method of this invention and optical 
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distribution apparatus is shown, and phase-conjugation light is used. 

[0074] As mentioned above, signal light needs to extend a wave front in the perpendicular direction of a 
field to travelling direction. However, since intensity is restricted by the input-proof of an optical 
waveguide, the signal light which transmits the inside of optical waveguides, such as an optical fiber, 
can seldom enlarge signal luminous intensity which the wave front was able to extend. Furthermore, in 
using a penetrated type or a reflected type optical switch like each operation form mentioned above, the 
output light obtained becomes weak by the optical loss in an optical switch. 

[0075] Then, with the operation form of drawing 7 , output luminous intensity is enlarged instead of an 
optical switch using the optical device which generates phase-conjugation light. 
[0076] (Principle) Generating of phase-conjugation light is a phenomenon belonging to the 3rd 
nonlinear optical effect. A beam splitter 1 12 is made to penetrate the laser beam from a laser light source 
1 1 1, as shown in drawing 9 . Make it reflect by the beam splitter 1 13, and it is made to reflect by the 
mirror 1 14 further. On the whole surface of the phase-conjugation light generating device 90 which 
consists of a nonlinear optics medium which is mentioned later while carrying out incidence as an 
advance pump light Ef, and making it reflect by the mirror 1 1 5, and the phase-conjugation light 
generating device's 90, boiling the laser beam which penetrated the beam splitter 1 13 on the other hand 
and carrying out incidence as a go-astern pump light Eb The laser beam reflected by the beam splitter 
1 12 is reflected by the beam splitter 1 16, incidence is carried out to the whole surface of the phase- 
conjugation light generating device 90 as a probe light Ep, and a light sensitive cell 1 17 is arranged in 
the travelling direction of the probe light Ep, and the direction which counters. 
[0077] Thus, while two pump light Ef and Eb with equal wavelength is made to counter the phase- 
conjugation light generating device 90 mutually and carries out incidence to it If incidence of the probe 
light Ep of the same wavelength as the pump light Ef and Eb is carried out, only when the pump light Ef 
and Eb and the probe light Ep are irradiated From the phase-conjugation light generating device 90, the 
probe light Ep and the phase-conjugation light Ec which countered occur, and when it is drawing 9 , the 
phase-conjugation light Ec is detected by the light sensitive cell 117 through a beam splitter 1 16. 
[0078] The phase-conjugation light Ec is the time-reversal wave of the probe light Ep, and is the same 
wavelength as the probe light Ep. Moreover, the intensity of the probe light Ep and the phase- 
conjugation light Ec is smaller than the intensity of the pump light Ef and Eb. 

[0079] However, the amplitude Ac of the phase-conjugation light Ec in the outgoing radiation side of 
the phase-conjugation light generating device 90 (0) is Ac(0) = kxalphaxAp, when it is proportional to a 
product with the constant alpha decided by the nonlinear optics medium which constitutes the amplitude 
Ap of the pump light Ef and Eb in the plane of incidence of the phase-conjugation light generating 
device 90 (0), and the phase-conjugation light generating device 90 and the proportionality constant is 
settok(0).--(l) * . . 

It comes out, and since it is expressed, intensity of the phase-conjugation light Ec can be made larger 
than the intensity of the probe light Ep by enlarging intensity of the pump light Ef and Eb. 
[0080] Therefore, even if the probe luminous intensity which is the signal light which the wave front 
was able to extend by making into probe light signal light which replaced with the optical switch and 
was mentioned above using the phase-conjugation light generating device, and making control light into 
pump light is not large, while being able to enlarge output luminous intensity as a phase-conjugation 
light, the problem of the optical loss in an optical device like [ in the case of using an optical switch ] is 
avoidable. 

[0081] Now, drawing 9 can be taken out only 50% of the phase-conjugation light Ec generated from the 
phase-conjugation light generating device 90 by the case where the phase-conjugation light Ec is taken 
out through a beam splitter (one-way mirror) 116. 

[0082] On the other hand, as shown in drawing 10 , 1/2 wavelength plate 1 18 is inserted in one optical 
path of the pump light Ef and Eb, for example, the optical path of the pump light Eb, and if incidence of 
the pump light Ef and Eb of the polarization which intersects perpendicularly mutually at the phase- 
conjugation light generating device 90 is carried out, the phase-conjugation light Ec generated from the 
phase-conjugation light generating device 90 will turn into polarization which intersected 
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perpendicularly to the probe light Ep. 

[0083] Therefore, since the phase-conjugation light Ec which could use the polarization beam splitter 
1 19 for the ejection of the phase-conjugation light Ec, and was generated from the phase-conjugation 
light generating device 90 can be taken out about 100% so that it may illustrate, output luminous 
intensity can be enlarged more. 

[0084] In order to replace with an optical switch and to use a phase-conjugation light generating device, 
the nonlinear optics medium which generates phase-conjugation light and stops by the speed of response 
of 1 or less ps is needed. As a material the 3rd nonlinear optical effect indicates such a ultra high-speed 
response to be greatly, there is semiconductor particle distribution glass or metal particle distribution 
glass, a macromolecule organic thin film, an organic crystal thin film or an organic meeting object thin 
film, etc. Such material has the response time of 1 or less ps, and since large-area-izing is also easy, it 
can be enough used for them as a phase-conjugation light generating device. Moreover, also into a 
semiconductor material, there are some which show a ultra high-speed response like a semiconductor 
multiplex quantum well (MQW), and they can also be used. 

[0085] (Operation form) Drawing 7 is the case where make the incidence of the signal light as a probe 
light carry out aslant to this, and incidence of the control light as a pump light is perpendicularly carried 
out using a phase-conjugation light generating device. 

[0086] Although omitted drawing, in the case of drawing which transmitted the inside of optical 
waveguides, such as an optical fiber, the signal light of six channels obtains in time the signal light 1 
which the wave front was able to extend in the perpendicular direction of a field to travelling direction 
and which consists of a train which are the signal optical pulses 1 A- IF of each channel from multiplex 
signal light serially. 

[0087] On the optical path of this signal light 1, the direction of a line is leaned to the travelling 
direction of the signal light 1, the line-like phase-conjugation light generating device 90 is arranged, and 
incidence is carried out to the phase-conjugation light generating device 90 over the predetermined 
width of face W through a polarization beam splitter 144 by making signal light 1 into the probe light 
Ep. 

[0088] From the signal light which transmitted the inside of the above-mentioned optical waveguide, the 
control light 2 which the wave front was able to extend is formed in the perpendicular direction of a 
field to travelling direction like the signal light 1 which consists of one control optical pulse 2a per lot of 
the signal optical pulses 1A-1F and which synchronized with the signal light 1. 

[0089] The travelling direction is made perpendicular to the direction of a line of the phase-conjugation 
light generating device 90 as a go-astern pump light Eb, and incidence of the control optical pulse 2a is 
carried out to the whole surface of the phase-conjugation light generating device 90 over the 
predetermined width of face W. Furthermore, 1/4 wavelength plate 135 and a mirror 136 are arranged on 
the optical path of control optical pulse 2a which penetrated the phase-conjugation light generating 
device 90. 1/4 wavelength plate 135 is made to penetrate control optical pulse 2a which penetrated the 
phase-conjugation light generating device 90. it reflects by the mirror 136 — making — farther — 1/4 
wavelength plate 135 is made to penetrate again, the advance pump light Ef of the polarization which 
intersected perpendicularly to the go-astem pump light Eb is formed, over the predetermined width of 
face W, on the other hand, the phase-conjugation light generating device 90 boils the advance pump 
light Ef, and it carries out incidence 

[0090] In this case, when one with control optical pulse 2a carries out incidence to the phase- 
conjugation light generating device 90 as an advance pump light Ef as the advance pump light Ef and 
the go-astern pump light Eb carry out incidence to the phase-conjugation light generating device 90 
simultaneously namely, as incidence carried out in one with after that [ of control optical pulse 2a ] to 
the phase-conjugation light generating device 90 as a go-astern pump light Eb, the position of a mirror 
136 is adjusted. 

[0091] Although the phase-conjugation light generating device 90 is formed by nonlinear optics medium 
which was mentioned above, as shown in drawing which do not overlap mutually in the predetermined 
width of face W, it is desirable by preparing a shading layer alternatively in practice, so that it may 
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mention later to make it function as the phase-conjugation light generating section which six field Wp- 
Wu became independent of mutually in the case of N(number of channels) = 6. Each output optical 
pulse generated as a phase-conjugation light from the phase-conjugation light generating device 90 by 
this so that it may mention later does not have a spatial lap between adjoining output optical pulses. 
[0092] Or you may arrange a filter without a spatial lap again between the output optical pulses which 
adjoin each output optical pulse on the optical path of the signal light 1, the control light 2, or the output 
light 3. Moreover, in order to raise wavelength-selection nature and an SN ratio if needed, you may 
prepare interference filters, such as a dielectric multilayer. 

[0093] Only from Field Wu so that the output optical pulse corresponding to signal optical pulse IB in 
the output optical pulse corresponding to signal optical pulse 1 A may say only from Field Wt so that it 
may mention later The output optical pulse corresponding to the signal optical pulses 1 A- IF so that it 
may dissociate spatially and may generate only from field Wu-Wp to which the phase-conjugation light 
generating device 90 corresponds Time width of face of control optical pulse 2a is made sufficiently 
shorter than the difference of the attainment time to field Wu-Wp by the difference in the optical path 
length to field Wu-Wp of the spatial position portion corresponding to field Wu-Wp of the direction of a 
wave front which was able to extend the signal light 1 . 

[0094] On the optical path of the output light 3 as a phase-conjugation light Ec of the probe light Ep 
which is the signal light 1 after it generated from the phase-conjugation light generating device 90 and 
being taken out by the polarization beam splitter 144, the light-corpuscle child 40 of the shape of the 
shape of a line which consists of photo detectors, such as an optical processing element or CCD arrays, 
such as a space optical modulator, and a photodetector array, and a one dimensional array is stationed. 
[0095] In the method or equipment mentioned above, as shown in drawing 8 (A), the advance pump 
light Ef and the go-astern pump light Eb irradiate simultaneously each field Wp-Wu of the phase- 
conjugation light generating device 90, and change into the state which can be phase-conjugation light 
generated simultaneously. And when the signal optical pulses 1 A- IF as a probe light Ep reach 
simultaneously field Wu-Wp to which the phase-conjugation light generating device 90 corresponds, 
respectively so that it may illustrate, the advance pump light Ef and the go-astern pump light Eb which 
are the control light 2 are synchronized to the signal light 1 as a probe light Ep so that the advance pump 
light Ef and the go-astern pump light Eb may reach each field Wp-Wu of the phase-conjugation light 
generating device 90. 

[0096] Therefore, when the advance pump light Ef and the go-astern pump light Eb reach each field 
Wp-Wu of the phase-conjugation light generating device 90 As shown in drawing 8 (B), from Fields 
Wu, Wt, Ws, Wr, Wq, and Wp Output optical pulse 3Au [ corresponding to the spatial position portions 
lu, It, Is, lr lq, and lp of the signal optical pulses 1A, IB, 1C, ID, IE, and IF ], 3Bt, 3Cs, and 3Dr, 
3Eq, and 3Fp occur as a phase-conjugation light Ec, respectively. 

[0097] And output optical pulse 3Au-3Fp as this phase-conjugation light Ec is processed or detected 
through a polarization beam splitter 144 by the pixel to which the light-corpuscle child 40 corresponds. 
Therefore, the signal optical pulses 1 A- IF of each channel will be taken out as one-dimension parallel 
information. 

[0098] While being able to enlarge intensity of the output light 3 as mentioned above since the output 
light 3 is obtained as a phase-conjugation light Ec of the probe light Ep which is the signal light 1, and 
with this operation gestalt Since the phase-conjugation light Ec turns into polarization which intersected 
perpendicularly to the probe light Ep, it can take out the output light 3 as the phase-conjugation light Ec 
by the polarization beam splitter 144, and can enlarge intensity of the output light 3 more. 
[0099] (Example) Drawing 1 1 shows the example of the optical distribution method and the optical 
distribution apparatus which use phase-conjugation light as mentioned above. However, it is for an 
experiment. 

[0100] The titanium sapphire laser 122 is excited by the output light of an argon laser 121, and the 
output light of the wavelength of 780nm, pulse period width-of-face lOOfs, and 10ns of pulse period 
intervals (repeat frequency of 100MHz) is obtained from the titanium sapphire laser 122. 
[0101] Make a beam splitter 123 penetrate and the output light of this titanium sapphire laser 122 is 
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multiplexed by the optical multiplexer 141 . Pulse period width of face obtains the signal light which 
lOOfs(es) and a pulse period interval become from the pulse train of lps (repeat frequency is ITHz) 
from the optical multiplexer 141. Make it reflect by the mirror 142, expand this signal light to about 
5mmphi with a collimator / expander 143, a polarization beam splitter 144 is made to penetrate, and 
incidence is carried out to the phase-conjugation light generating device 90 at the angle of 45 degrees as 
a probe light Ep. 

[0102] Moreover, while making it reflect by the beam splitter 123 and supplying the output light of the 
titanium sapphire laser 122 to amplifier 124, the YLF laser 125 is excited by the output light of the 
titanium sapphire laser 122, the output light of the YLF laser 125 is supplied to amplifier 124, and the 
control light of on-the-strength J/pulse of 80micro is obtained from amplifier 124. 
[0103] And make it reflect one by one by mirrors 126 and 127,128,129,131, expand to about Smmphi 
with a collimator / expander 132, it is made to condense in the shape of a line by the cylindrical lens 133 
further, and incidence of the control light from this amplifier 124 is carried out as a go-astern pump light 
Eb at right angles to the whole surface of the phase-conjugation light generating device 90. 
[0104] furthermore, the control light which penetrated the phase-conjugation light generating device 90 
is reflected by the mirror 136 through 1/4 wavelength plate 135 through a cylindrical lens 134, again, 
through 1/4 wavelength plate 135, it is made to condense in the shape of a line by the cylindrical lens 
134, and, on the other hand, the phase-conjugation light generating device 90 boils the reflected light as 
an advance pump light Ef, and it carries out incidence perpendicularly 

[0105] the advance pump light Ef of the polarization which was alike on the other hand and intersected 
perpendicularly with the phase-conjugation light generating device 90 to the go-astern pump light Eb by 
this while the go-astern pump light Eb carried out incidence to the whole surface carries out incidence In 
this case, when the control optical pulse which exists from amplifier 124 carries out incidence to the 
phase-conjugation light generating device 90 as an advance pump light Ef, a control optical pulse with 
after that from amplifier 124 adjusts the position of mirrors 127,128 and 136 so that incidence may be 
carried out to the phase-conjugation light generating device 90 as a go-astern pump light Eb. Moreover, 
to the probe light Ep, the advance pump light Ef and the go-astern pump light Eb are synchronized, as 
mentioned above in drawing 7 and drawing 8 . 

[0106] Photograph NIKUSU glass was used as a phase-conjugation light generating device 90. In glass, 
this distributed Bi 203 which is a metal particle, and has the 3rd comparatively large nonlinear optics 
constant (9.3xl0-12esu) and the response time of 200 or less fses. Thickness of photograph NIKUSU 
glass was set to 20 micrometers, and was made sufficiently small compared with the spatial distance 
interval of 30 micrometers equivalent to pulse period width-of-face lOOfs of the pump light Ef and Eb 
which is the probe light Ep and control light which are signal light. Furthermore, the phase-conjugation 
light generating device 90 should attach the mask to photograph NIKUSU glass, and, on the other hand, 
should arrange the ten circular phase-conjugation light generating sections with a diameter of 100 
micrometers in ** in the shape of a line. 

[0107] And the phase-conjugation light Ec generated from the phase-conjugation light generating device 
90 was taken out by the polarization beam splitter 144, and it observed by the CCD array 145 which 
arranged ten pixels in in the shape of a line to ** on the other hand. 

[0108] Consequently, it was checked that ten optical outputs corresponding to the ten phase-conjugation 
light generating sections of the phase-conjugation light generating device 90 are observed, and the 
control light from amplifier 124 acts as false rumor RUCHIPU Rex of the signal light from the optical 
multiplexer 141 on the CCD array 145. And the intensity of the phase-conjugation light Ec as an output 
light is 100% or more of the probe light Ep which is signal light, and it was checked that there is no 
optical loss accompanying false rumor RUCHIPU Rex. 

[0109] In this experiment, on the relation of the light source, although light with a wavelength of 780nm 
was used, since absorption is not shown to 1.55-micrometer band, the photograph NIKUSU glass used 
for the experiment can be similarly used with 1 .55-micrometer band mainly used by optical 
communication. 

[01 10] [The operation gestalt of an optical switch] 
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(Operation gestalt of a penetrated type optical switch) Drawing 12 is used as an optical switch of the 
optical distribution method as shown in drawing 1 or drawing 3 , or optical distribution apparatus, and 
shows 1 operation gestalt of a suitable penetrated type optical switch. 

[0111] This optical switch forms the functional thin film 32 which shows saturable absorption to 
FEMUTO second order on the quartz substrate 31, forms the shading layer 33 by the vacuum 
evaporationo of aluminum, and etching on the functional thin film 32 at a predetermined pattern, and 
operates mutually the portion 34 which is not covered in the shading layer 33 of the functional thin film 
32 as two or more independent optical shutter sections. 

[01 12] The signal light 1 is the thing of repeat frequency ITHz (pulse period interval lps) and pulse 
period width-of-face lOOfs which consists of a train of the signal optical pulse of 100 channels. In 
drawing of this signal light 1, a number 1 and the signal optical pulse of 100 channels shown by 
2 ..99,100 by the repeat frequency of 10GHz (pulse period interval lOOps), and the control light 2 of 
pulse period width-of-face 1 OOfs This penetrated type optical switch was made as an experiment 
supposing the case where it dissociates parallel. 

[0113] On the other hand, 100 circular things with a diameter of 100 micrometers were arranged in the 
shape of a line in the 424-micrometer pitch at **, and it formed so that the optical shutter section 34 
might correspond to the wave front of a 100 signal optical pulse, since the spatial distance interval of a 
signal optical pulse was 300 micrometers as when leaning 45 degrees of optical switches to the signal 
light 1 and carrying out incidence of the control light 2 at right angles to an optical switch. The overall 
length of an optical switch is a little more than 4.2cm. 

[01 14] The actually performed manufacture method is shown, the quartz substrate 31 - a concentrated 
sulfuric acid - one whole day and night - after being immersed and a stream - it washed and what was 
further cleaned ultrasonically in ultrapure water was used As a functional thin film 32, AlPo-F (fluoro- 
aluminum phthalocyanine) which is an organic material was used in consideration of large-area-izing. 
[01 15] AlPo-F shows absorption to the wavelength of 600-800nm, and produces 45% of absorption 
change in the incident light of power density 5x109 W/cm2. The absorption recovery times are 550fs(es) 
and have function sufficient as an optical switch used for the optical distribution method or the optical 
distribution apparatus of this invention. 

[0116] On the quartz substrate 3 1 , vacuum deposition of this AlPo-F was carried out by 1 0-6Torr 150 
degrees, and the functional thin film 32 of 0.8-micrometer ** was formed. On this functional thin film 
32, the vacuum evaporationo of the aluminum was carried out to 500nm ** by 10-6Torr, the usual 
etching using the hydrochloric acid was performed, the shading layer 33 was formed in the 
predetermined pattern, and the optical shutter section 34 was formed in above-mentioned size and 100 
above-mentioned pitches. 

[0117] As a functional thin film 32, coloring matter meeting objects, such as pi conjugated-system 
macromolecules, such as the poly diacetylene and the poly thiophene, and square RIRIUMU, C60 thin 
film, etc. can be used in addition to AlPo-F. 

[0118] Moreover, since the shading layer 33 should just prevent transparency of light, it may not reflect 
light like aluminum and may fully absorb light. Furthermore, when preparing a translucency substrate 
like the quartz substrate 31, you may form the shading layer 33 not on the functional thin film 32 but on 
the field in which the functional thin film 32 of the translucency substrate is formed, and the field of an 
opposite side. Moreover, as for a translucency substrate, it is also good to form the shading layer 33 in 
the whole surface of the base layer which there may not be and consists of high-performance material, 
such as AlPo-F. 

[0119] (Example in the case of using a penetrated type optical switch) Drawing 13 shows the example of 
the optical distribution method using the penetrated type optical switch mentioned above, and optical 
distribution apparatus. However, it is for an experiment. 

[0120] The wavelength of 620nm from pulse period width-of-face lOOfs and OPO (optical parametric 
oscillator)61 with an oscillation frequency of 82MHz and the output light 5 of pulse period width-of- 
face lOOfs are divided, and a part extends a wave front in the perpendicular direction of a field to 
travelling direction with optical system 20 as a signal light 1 of repeat frequency ITHz (pulse period 
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interval lps) and pulse period width-of-face lOOfs, and it is made it to carry out incidence to an optical 
switch 30 by the optical multiplexer 62. 

[0121] As shown in drawing 12 , an optical switch 30 is the penetrated type thing which, on the other 
hand, arranged in in the shape of a line to ** the 100 optical shutter sections 34 which consist of AlPo-F, 
leans the 45 degrees of the direction of a line to the travelling direction of the signal light 1 , and arranges 
it on the optical path of the signal light 1. 

[0122] You delay the remainder of the output light 5 by the optical delay means 63, it makes it condense 
in the shape of a line by the cylindrical lens 64 as a control light 2, and carries out incidence at right 
angles to an optical switch 30. The optical intensity of the output light 5 is 500microJ, and optical power 
sufficient as a control light was obtained by making this condense by the cylindrical lens 64. 
[0123] The photodetector array 41 which arranged 100 pixels in ** in the shape of a line on the other 
hand ahead of the optical switch 30 is allotted, and each of the pixel is made to correspond to each 
optical shutter section of an optical switch 30. As a photodetector array 41, since a 10GHz speed of 
response was required, the ultra high-speed photodiode which consists of GaAs was used. 
[0124] And the output signal 7 of OP061 was delayed by the delay circuit 67, and was supplied to the 
lock-in amplifier 68 as a trigger signal, the output signal 8 of the photodetector array 41 was supplied to 
the lock-in amplifier 68, the lock-in amplifier 68 detected the change component of the output signal 8 
of the photodetector array 41, and the detection output was measured by computer 70. 
[0125] Consequently, only when the irradiation timing to the optical switch 30 of the signal light 1 and 
the control light 2 was doubled, voltage variation was simultaneously observed by the output signal of . 
100 pixels of the photodetector array 41 . Absorption of the functional thin film 32 which consists of 
AlPo-F by the control light 2 in the optical shutter section 34 shown in drawing 12 of an optical switch 
30 decreases, transmitted light intensity increases, and this is considered because it appeared as voltage 
variation in the output signal the increment of whose is 100 pixels of the photodetector array 41 . 
[0126] It checked that false rumor RUCHIPU Rex of the signal light 1 of ITHz from the optical 
multiplexer 62 could be carried out to the 10GHz output light of 100 channels, respectively by repeating 
above-mentioned detection and measurement, and carrying out the monitor of the output signal 8 of the 
photodetector array 41 corresponding to the output signal 7 of OP061 . 

[0127] As mentioned above, in optical communication, the signal light of 1.5 5 -micrometer band is 
mainly used. Then, the same experiment as the above was conducted on 1.5 5 -micrometer band using a 
nearer signal light. 

[0128] Drawing 14 shows this case and changes the wavelength of 1.55 micrometers from OP061, and 
the output light 5 of pulse period width-of-face lOOfs into the wavelength of 775nm, and the output light 
6 of pulse period width-of-face lOOfs by the wavelength sensing element 65. Wavelength can be 
changed without changing pulse period width of face in this way by extracting the secondary higher 
harmonic of the output light 5. 

[0129] Thus, wavelength is changed into 775nm because AlPo-F which forms the functional thin film 
32 shown in drawing 12 of an optical switch 30 shows absorption to 600-800nm as mentioned above. If 
compared with 620nm in the case of drawing 13 , although efficiency falls, it can operate as an optical 
switch at least 775nm. 

[0130] From the output light 6 with a wavelength [ from this wavelength sensing element 65 ] of 775nm, 
the signal light 1 and the control light 2 were generated, and the same experiment as the case of drawing 
8 was conducted. Consequently, it checked that false rumor RUCHIPU Rex of the signal light 1 of ITHz 
from the optical multiplexer 62 could be carried out to the 10GHz output light of 100 channels, 
respectively. 

[0131] In addition, in the case of drawing 13 or drawing 14 , it is not necessary to necessarily arrange 
the photodetector array 41 immediately ahead of an optical switch 30. If the breadth of the diffracted 
light after penetrating the optical shutter section 34 shown in drawing 12 is calculated according to the 
wavelength lambda of angle-of-divergence theta and the transmitted light, path [ of the transparency 
section ] omega o and the formula between the refractive indexes n of the transparency section, and 
theta=lambda/piomegaon, in the case of lambda= 620nm and o= 100 micrometers of omega, theta will 
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become 0.1 degrees or less and it will become very small. Therefore, a certain optical device is inserted 
between an optical switch 30 and the photodetector array 41, and it may be made to process 
transmission-diffraction light if needed. 

[0132] (Operation gestalt of a reflected type optical switch) Drawing 15 is used as an optical switch of 
the optical distribution method as shown in drawing 5 or drawing 6 , or optical distribution apparatus, 
and shows 1 operation gestalt of a suitable reflected type optical switch. 

[0133] This optical switch forms mutually the reflecting layer 36 from which a refractive index changes 
by whether control light is irradiated, and the reflection factor by interference reflection changes as two 
or more independent effective switch sections on a silicon substrate 35. 

[0134] The signal light 1 is the thing of repeat frequency ITHz (pulse period interval lps) and pulse 
period width-of-face lOOfs which consists of a train of the signal optical pulse of 100 channels. In 
drawing of this signal light 1, a number 1 and the signal optical pulse of 100 channels shown by 2.... 100 
by the repeat frequency of 10GHz (pulse period interval lOOps), and the control light 2 of pulse period 
width-of-face lOOfs This reflected type optical switch was made as an experiment supposing the case 
where it dissociates parallel. 

[0135] On the other hand, 100 circular things with a diameter of 100 micrometers were arranged in the 
shape of a line in the 424-micrometer pitch at **, and it formed so that a reflecting layer 36 might 
correspond to the wave front of a 100 signal optical pulse, since the spatial distance interval of a signal 
optical pulse was 300 micrometers as when leaning 45 degrees of optical switches to the signal light 1 
and carrying out incidence of the control light 2 at right angles to an optical switch. The overall length 
of an optical switch is a little more than 4.2cm. 

[0136] As a reflecting layer 36, MQW (multiplex quantum well) of low-temperature growth Be dope 
distorted InGaAs/InAlAs was used. To the wavelength of 1.535 micrometers, and the incident light of 
optical on-the-strength lOpJ, this MQW answers on operating-time 250fs and the repeat frequency of 
20GHz, and has function sufficient as an optical switch used for the optical distribution method or the 
optical distribution apparatus of this invention. 

[0137] However, other materials can also be used as a reflecting layer 36. Moreover, if a reflection 
factor is fully a low thing [ as a substrate / not only / the silicon substrate 35 /, but / the reflecting layer 
36 ], the thing of other materials can be used. 

[0138] (Example in the case of using a reflected type optical switch) Drawing 16 shows the example of 
the optical distribution method using the reflected type optical switch mentioned above, and optical 
distribution apparatus. However, it is for an experiment like drawing 13 and drawing 14 . 
[0139] Since above MQW which forms the reflecting layer 36 shown in drawing 15 of an optical switch 
30 can operate enough to 1.5 5 -micrometer band mainly used by optical communication, in this case The 
wavelength of 1.55 micrometers from OP061 (pulse period width-of-face lOOfs, oscillation frequency 
of 82MHz), and the output light 5 of pulse period width-of-face lOOfs as it is by the optical multiplexer 
62 A wave front is extended in the perpendicular direction of a field to travelling direction with optical 
system 20 as a signal light 1 of repeat frequency ITHz (pulse period interval lps) and pulse period 
width-of-face lOOfs, and incidence is carried out to an optical switch 30. 

[0140] As shown in drawing 15 , an optical switch 30 is the reflected type thing which, on the other 
hand, arranged in in the shape of a line to ** 100 reflecting layers 36 which consist of above MQW, 
leans the 45 degrees of the direction of a line to the travelling direction of the signal light 1, and arranges 
it on the optical path of the signal light 1. 

[0141] You delay the output light 5 by the optical delay means 63, it makes it condense in the shape of a 
line by the cylindrical lens 64 as a control light 2 again, and carries out incidence at right angles to an 
optical switch 30. 

[0142] 45 degrees is leaned to a reflective position from the optical switch 30 of the signal light 1 to an 
optical switch 30, the photodetector array 41 which arranged 100 pixels in in the shape of a line to ** on 
the other hand is allotted, and each of the pixel is made to correspond to each reflecting layer of an 
optical switch 30. As a photodetector array 41, the ultra high-speed photodiode which consists of GaAs 
was used like the case of drawing 13 and drawing 14 . 
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[0143] And like the case of drawing 13 and drawing 14 , the output signal 7 of OP061 was delayed by 
the delay circuit 67, and was supplied to the lock-in amplifier 68 as a trigger signal, the output signal 8 
of the photodetector array 41 was supplied to the lock-in amplifier 68, the lock-in amplifier 68 detected 
the change component of the output signal 8 of the photodetector array 4 1 , and the detection output was 
measured by computer 70. . a 

[0144] Consequently, only when the irradiation timing to the optical switch 30 of the signal light 1 and 
the control light 2 was doubled, voltage variation was simultaneously observed by the output signal of 
100 pixels of the photodetector array 41. The refractive index of a reflecting layer 36 which consists of 
above MQW shown in drawing 15 of an optical switch 30 by the control light 2 changes, buffer 
conditions collapse, the reflected light intensity from a reflecting layer 36 increases, and this is 
considered because it appeared as voltage variation in the output signal the increment of whose is 100 
pixels of the photodetector array 41. , 
[0145] It checked that false rumor RUCHIPU Rex of the signal light 1 of ITHz from the optical 
multiplexer 62 could be carried out to the 10GHz output light of 100 channels, respectively by repeating 
above-mentioned detection and measurement, and carrying out the monitor of the output signal 8 of the 
photodetector array 41 corresponding to the output signal 7 of OP061 . 

[0146] [Operation form in the case of changing into two-dimensional parallel signal light] This 
invention can be applied when changing serial signal light into a two-dimensional parallel signal light 
spatially. 

[0147] in this case - for example, although it allotted so that it might have [ as opposed to / the signal 
light 1 or the control light 2 / as a two-dimensional thing which ** and this are intersected on the other 
hand in an optical switch 30 as it is shown in drawing 17 , if it is the case where an optical switch is used 
and also has predetermined broadening in a direction, respectively ] an inclination in the biaxial 
direction, and omitted drawing, control light / of another side / or signal light carries out incidence at 
right angles to an optical switch 30 

[0148] Drawing 18 is the case where 1 operation form of the optical distribution method in this case and 
optical distribution apparatus is shown, make the incidence of the signal light carry out aslant to this 
using a penetrated type optical switch, and incidence of the control light is carried out perpendicularly. 
[0149] The signal light 1 to which incidence of signal light 1' which transmitted the inside of the optical 
waveguides 10, such as an optical fiber, was carried out to the optical system 20 constituted combining 
the lens, and the wave front was able to extend it in the perpendicular direction of a field to travelling 
direction as an outgoing radiation light of optical system 20 and which consists of a train of the signal 
optical pulse of each channel is obtained. 

[0150] on the optical path of this signal light 1, it has an inclination for the optical switch 30 which ** 
and this are intersected on the other hand, and also has predetermined broadening in a direction, 
respectively in the biaxial direction to the signal light 1 ~ as - arranging ~ the signal light 1 ~ an 
optical switch 30 - the - on the other hand - ** and the other directions - incidence is carried out over 
predetermined width of face, respectively 

[0151] An absorption coefficient changes by whether the control light 2 is irradiated like it which 
showed drawing 1 or drawing 3 in one dimension, and the relaxation time forms an optical switch 30 by 
short nonlinear optics material, and it makes the signal light 1 penetrate with the permeability beyond a 
predetermined value as a transparency state only at the moment of the control light 2 being irradiated. 
[0152] From signal light 1', it is [ the ] the number of channels (in the case of drawing). Consist of one 
control optical pulse per signal optical pulse of a 4x4= 16 part, the signal light 1 and the control light 2 
which the wave front was able to extend in the perpendicular direction of a field to travelling direction 
similarly which synchronized with the signal light 1 ~ forming - the control light 2 - an optical switch 
30 ~ perpendicular ~ an optical switch 30 - on the other hand - ** and the other directions « incidence 
is carried out over predetermined width of face, respectively 

[0153] Time width of face (pulse width) of the control light 2 is made sufficiently shorter than the 
difference of the attainment time to each field of an optical switch 30 by the difference in the optical 
path length to each field of an optical switch 30 of each spatial position portion corresponding to each 
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field of an optical switch 30 of the direction of a wave front which was able to extend the signal light 1 
so that it may dissociate spatially and each signal optical pulse may be started also in this case only from 
the field where an optical switch 30 corresponds. 

[0154] On the optical path of the signal light 1 by the side of the front, the light-corpuscle child 40 is 
stationed from an optical switch 30. The light-corpuscle child 40 makes each spatial position portion 
into which it was photo detectors, such as an optical processing element or CCD arrays, such as a space 
optical modulator, and a photodetector array, and each pixel 42 should moreover be arranged in the 
shape of a two dimensional array, and the signal light 1 mentioned each of that pixel 42 above 
correspond. 

[0155] In the method or equipment mentioned above, a control optical pulse irradiates each field of an 
optical switch 30 simultaneously, and changes into a transparency state simultaneously. And when the 
signal optical pulse for several channel minutes arrives at the field to which an optical switch 30 
corresponds simultaneously while defining the inclination of the biaxial direction to the signal light 1 of 
an optical switch 30 as the signal optical pulse for several channel minutes arrives at the field to which 
an optical switch 30 corresponds simultaneously, the control light 2 is synchronized to the signal light 1 
so that a control optical pulse may arrive at each field of an optical switch 30. 

[0156] Therefore, when a control optical pulse arrives at each field of an optical switch 30, a mutually 
different spatial position portion of the signal optical pulse for several channel minutes penetrates the 
field where an optical switch 30 corresponds, respectively, is started as output optical pulse 3a, 
respectively, and is processed or detected by the pixel to which the light-corpuscle child 40 corresponds. 
Therefore, the signal optical pulse of each channel will be taken out as two-dimensional parallel 
information. 

[0157] Also in this case, as for each output optical pulse 3a, it is desirable not to produce a spatial lap 
between adjoining output optical pulses. Therefore, it is desirable to arrange the filter 80 which has the 
transparency pixel 81 which separates an output optical pulse as shown in drawing 19 separately on the 
optical path of the signal light 1 or the control light 2. Or it is mutually good again also as a thing which 
put the independent optical shutter section 34 in order in ** and the other directions two-dimensional, 
and formed it in them on the other hand that the optical switch 30 was shown in drawing 12 . 
[0158] With the method or equipment mentioned above, each pixel 42 of the light-corpuscle child 40 
just processes or detects a corresponding output optical pulse for every time several times the channel of 
the time interval of a signal optical pulse of this. Therefore, the bit rate of the signal light 1 is 1 Tbit/s, a 
pulse period interval is lps, for example, when the signal light 1 multiplexes serially the two- 
dimensional image information about 100x100 pixels in time, each pixel 42 of the light-corpuscle child 
40 just answers for every lpsx 100x1 00= 10ns time. Furthermore, when the signal light 1 multiplexes the 
two-dimensional image information about 1000x1000 pixels, the response time of each pixel 42 is good 
in 1 microsecond. Therefore, as a light-corpuscle child 40, photo detectors considered now, such as an 
optical processing element and two-dimensional CCD arrays, such as a two-dimensional space optical 
modulator using liquid crystal etc., and a two-dimensional photodetector array, can be used. 
[0159] Furthermore, several cm angle is sufficient as an optical switch 30, and it has implementability 
sufficient as a device so that clearly [ the bit rate of the signal light 1 is 1 Tbit/s, and a pulse period 
interval is lps, for example, ] from the place which showed with the operation form of drawing 1 and 
was shown by the penetrated type optical switch of drawing 12 , even when changing the signal light 1 
into the two-dimensional parallel signal light of 100x100 channels. 

[0160] as mentioned above, direct in the serial signal light of a high bit rate, such as 1 or more Tbit/s, 
according to the operation form mentioned above — and it is spatially convertible for the parallel signal 
light of two-dimensional many channels easily 

[0161] Contrary to drawing 18 , an optical switch 30 may be arranged so that it may have an inclination 
in the biaxial direction to control light, incidence of the control light may be carried out to an optical 
switch 30, and incidence of the signal light may be carried out at right angles to an optical switch 30. In 
this case, since a control optical pulse irradiates each field of an optical switch 30 one by one and 
changes into a transparency state one by one When a signal optical pulse reaches an optical switch 30, 
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so that a control optical pulse may arrive at the field corresponding to the signal optical pulse of an 
optical switch 30 That what is necessary is to define the inclination of the biaxial direction to the control 
light of an optical switch 30, and just to synchronize control light to signal light, by this, when each 
signal optical pulse reaches an optical switch 30 one by one The spatial position portion corresponding 
to the signal optical pulse of the signal optical pulse penetrates the field corresponding to the signal 
optical pulse of an optical switch 30, and comes to be started as an output optical pulse. 
[0162] Moreover, even if it uses an optical switch as a reflected type, serial signal light is spatially 
convertible for a two-dimensional parallel signal light like the case where it is made the penetrated type 
mentioned above. 

[0163] Also in this case, it is desirable to consider as the thing which put the independent reflecting 
layer 36 in order in ** and the other directions two-dimensional, and formed it in them on the other hand 
that arranges the filter 80 as shown on the optical path of signal light or control light at drawing 19 , or 
the optical switch was shown in drawing 15 , mutually so that each output optical pulse may not produce 
a spatial lap between adjoining output optical pulses. 

[0164] Furthermore, as well as the case where an optical switch is used when using the optical device 
which generates phase-conjugation light using phase-conjugation light, serial signal light can be 
spatially changed into a two-dimensional parallel signal light. 

[0165] In this case drawing 7 or <A HREF='VTokujitu/tjitemdrw.ipdl?N0000=239&N0500=lE_N/;>>? 
>:?o///&N0001=520&N0552=9&N0553=000013 - " - By using a mirror like the case where it 
changes into a 1 -dimensional parallel signal light as shown in TARGET="tjitemdrw"> drawing 1 1 By 
being able to form advance pump light and go-astern pump light, and arranging 1/4 wavelength plate 
between a phase-conjugation light generating device and a mirror further The polarization direction of 
advance pump light and go-astern pump light can be made to be able to intersect perpendicularly, and let 
phase-conjugation light as an output light be the thing of the polarization which intersected 
perpendicularly to the probe light which is signal light. 
[0166] 

[Effect of the Invention] direct in the serial signal light of a high bit rate, such as 1 or more Tbit/s, 
according to. the optical distribution method of a claim 1, or the optical distribution apparatus of a claim 
19, as mentioned above — and it is spatially convertible for the parallel signal light of 1 -dimensional 
many channels easily 

[0167] direct in the serial signal light of a high bit rate, such as 1 or more Tbit/s, according to the optical 
distribution method of a claim 2, or the optical distribution apparatus of a claim 20 — and it is spatially 
convertible for the parallel signal light of two-dimensional many channels easily 
[0168] Moreover, according to the optical distribution method of a claim 8, or the optical distribution 
apparatus of a claim 26, output luminous intensity can be enlarged, and according to the optical 
distribution method of a claim 10, or the optical distribution apparatus of a claim 28, output luminous 
intensity can be enlarged further more. 

[0169] Moreover, the optical switch of claims 37 or 38 or the optical device of a claim 39 uses and is 
suitable for the above-mentioned optical distribution method or above-mentioned optical distribution 
apparatus. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing 1 operation gestalt of the optical distribution method of this 
invention, and optical distribution apparatus. 

[Drawing 21 It is drawing with which the method of drawing 1 or explanation of equipment is presented. 

[Drawing 3] It is drawing showing other operation gestalten of the optical distribution method of this 
invention, and optical distribution apparatus. 

[Drawing 4] It is drawing with which the method of drawing 3 or explanation of equipment is presented. 

[Drawing 5] It is drawing showing the operation gestalt of further others of the optical distribution 
method of this invention, and optical distribution apparatus. 

[Drawing 6] It is drawing showing the operation gestalt of further others of the optical distribution 
method of this invention, and optical distribution apparatus. 

[Drawing 7] It is drawing showing the operation gestalt of further others of the optical distribution 
method of this invention, and optical distribution apparatus. 

[Drawing 8] It is drawing with which the method of drawing 7 or explanation of equipment is presented. 

[Drawing 9] It is drawing showing the optical system made to generate phase-conjugation light. 
[Drawing 1 0] It is drawing showing the optical system made to generate the phase-conjugation light of 
the polarization which intersected perpendicularly to probe light. 

[Drawing 11] It is drawing showing the optical distribution method and the optical distribution 
apparatus which were used for the experiment in the case of using phase-conjugation light. 
[Drawing 12] It is drawing showing 1 operation gestalt of the penetrated type optical switch of this 
invention. 

[Drawing 13] It is drawing showing the optical distribution method and the optical distribution 
apparatus which were used for the experiment in the case of using a penetrated type optical switch. 
[Drawing 14] It is drawing showing the optical distribution method and the optical distribution 
apparatus which were used for the experiment in the case of using a penetrated type optical switch. 
[Drawing 15] It is drawing showing 1 operation gestalt of the reflected type optical switch of this 
invention. 

[Drawing 16] It is drawing showing the optical distribution method and the optical distribution 
apparatus which were used for the experiment in the case of using a reflected type optical switch. 
[Drawing 1 7] It is drawing showing the principle in the case of changing into two-dimensional parallel 
signal light. 

[Drawing 18] It is drawing showing 1 operation gestalt of the optical distribution method in the case of 
changing into two-dimensional parallel signal light, and optical distribution apparatus. 
[Drawing 19] It is drawing in which using for the method or equipment of drawing 1 8 , and showing a 
suitable filter. 
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[Description of Notations] 

1 [ - Spatial position portion, ] - Signal light, 1 A-1F - A signal optical pulse, lp-lu 2 [ Output light, 
3Ap-3Fu, 3Au-3Fp, 3a / - Output optical pulse, ] - Control light, 2a ~ A control optical pulse, 3 Ep [ ~ 
Go-astern pump light, Ec / ~ Phase-conjugation light, ] - Probe light, Ef - Advance pump light, Eb 10 
[ - An optical switch, Wp-Wu / - Field, ] - An optical waveguide, 20 - Optical system, 30 32 [ -- 
Optical shutter section, ] - A functional thin film (base layer), 33 - A shading layer, 34 35 [ — A light- 
corpuscle child (an optical processing element, photo detector), 80 / — A filter, 90 / — A phase- 
conjugation light generating device, 135 / ~ 1/4 wavelength plate, 136 / - A mirror, 144 / - Polarization 
beam splitter ] — A silicon substrate (substrate), 36 — A reflecting layer (effective switch section), 40 
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DRAWINGS 



[Drawing 11 




[Drawing 2] 
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[00 17] <?6K:. C©*§£\ BW0B9©*W©J:5 

«c, itraBSM^r&sm©^?'**. awa*^?*^ 

4 x©-ffiffll#> ^lulB^f 1 ^* -i* xicSatcA*f^-t±.5 

r. B?ie0i©=i<>7'7!c£iB]B$cc, Bfriaffe®fflij*>6mrie 

^ < ^ X «c Sifiic AS* $ # , BulBfi-^^-C * & y p 

mUmi teJ:o'^2©^>7'^<h|S]B#tc. f? so 
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CXA*?*'* A X {CM*(C AW 5 £#*££ "T S C £ *«"C 

[00 18] SfctC. C©»£. IS5RIB1 0©^©<t 
5 (C . IIE**^ f * £ But BS»t$t £ ©Pal 
IBgb-C. huIB^ 1 *J<fcO-»2 ©>J<>^**S<,»K«* 

[0019] »3|S3B20»W©*»K*ffi-rtt. -^[SJ 

^W-rSi^tcIBgL. tuia^f#^4aJ:0'fiJ®*«r. W 

XfrfU X CC A*f 3 i*X . MIB^^-! ^ X ©UIB- 
6. SufBff #:&©Pft 5^^X©gfeS^ra(fitBSB^ 
[0020] C ©JS^. SB«39 1 «D»W©*flfi55ffii 

[002 1 ] 

[ i*m ] ±IB©*i* «C J: -5 If JjcJS 1 ©^Hj©*»ie^te 

s^-r c itctot, mwhifi^-^ a * ©BiT^ita 

F«3©a««*l3I«F*fc«JlH^{C«»WL.'r. &Sgill{&|5]l# 

o. -e©Btj*-c. ft^©Mi&s^-5ji'X©M&'5)^rHi 

[0 02 2] lxfo*ioT. jE?f'W^»S(iW)S 

Mm m&tmk ?nsc£4c%s„ 

[002 3] C ©i#^. FdiL tf . ^> U T^fs#7t©t' y 
hi — h#lGbi t/s (We» ©tjfK 

( ^ £ ti: i) . ^iaflfJ&JE!aifaR3*J 3 0 c m £ & o 

r, ±fa©^ffi{*. f : ^--rx£ 

©£^c-5. 

[002 4] Lj^U «lx.«, >';T;^#7fe©t*^ h 
l/-F4UTb i t/s-C&tltf. «#*v-Cjl,x©^ia 
felPgai P s (f3#) £/w:0. SSIB«J*!EStraB5»3 
0 0ym=0. 0 3cm£Jfe-5 o L/fc*ht, PJ^.«. 
fll^Mfc*****^^ x<cMl/-C4 5&©ftgrcAftf3 
•S, PgP^^Tfe^^WXtcSiUfcAW^-li-.Slg^c 

«. 'jet 1 ?** x©BfS«rt©m*3e^^^«»^r s 
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*«*««J*D£fflWttffi*Minitt4 2 4 y m £fc 9 . •> 
";T;K1#*=& 1 0 0 9- + >^JKD1^5r^^UJMt-^ 

cm3£r<fct\, 

[0 02 5] l/dm^ 1 ©»§l.©:)6fl«#8 

JCfctiK, 1 Tb i t/sJy_h<tt^<fc5«clSe y 

"CSS. 

[0 026] * fc. jfc^T^ -f XiL/ rfiffi^Tt^B 
[0027] ±E©5SjS<CJ:4IB«312©»l8©*»E 

^ccfcoTtt . j&*fv< -r x ©fi# #£ tdtmmtK. 
■< x ©— j: f6^iDj©-e n^ns? Sfirt© 

5 titt&®ic AM? %> i. *> tefc 
[0 02 8] Lfcj^or, *?f^«©- ^frfcitf 
te^faO-tn-enBrSllF^Stt 6 , {f-^fc© 

ur^owan, S/c«fi^©M^-5>^;ux©^^ 
, sroi wtc 2 ^tc©/ 1 9 u ^e^ieecsBft s n a c 

[ 0 0 2 9 ] * Or . M*q| 1 OffRQ^BirSK'S 
r;Ufs^3!c©t' y h h *s 1 Tb i t/s-c&tttf. 

~> r ;Hf ^jt* i oox i ooft>^> jmd 2 &7c/>* 

lfll*»«fca ! f6*l^©**a*ti©»f©B««lc mSlt-CJ: 

[0 03 0] LfcdSot. I^S2©l6BJcD^iB*fife 
(Ctnta:. 1Tb i t/seLk£t»9«fc5«ci«t» hu 

[ o o 3 i ] s fc. m^9 i (D&wvitftm-fimtm® 

[0 03 2] 
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jB&s*&«u m&m<Dftx-< cn«cf§ 

[003 3]3E7r-f^j; £©#jS?£i£S 1 0 EtUCtS&S 
n*«#*r B. H©»^{Ctt6^ + >**©«^ 
10 *sB#MWfc^ , ;r-»i'Cc^S'ftSnfc. tr^hu-h^i 
Tbit/s, />'^^NfIWHW*» 1 p s©4>©T-&S„ 

[0034] C ©ftiliSifS 1 o tpz&mutcm i • 
Sr. U>X*ffi*^toti-C«fiEO/c*#^2 0 5CAW3 

•a-r. o©m»fefc<tLr. ittWfaKft-tx-cg 

ifi&K#ftfc&M**JAtf *>n/c, S?f>^-»i'©m^7t 
^•;L.^ 1 A- 1 FonfrZKZmmt 1 £ff -So fl-if^ 
^;l/X©BJI8IIHRStt 1 p s-C£>£©T\ SfSlffJ&iESSRg 
PI«3 0 0 mni&S. 

[003 5] C ©ft -^Tt 1 ©^8§±(C , =y 4 >tK©7£* 

*to-c4 5- «itrffis-r-s„ *x-^^^3oii. mm 
*2*Ji»wsn**»5*»ec<fcORiR»a (eK^g) *ne 

mm& 1 43fSfiifci±©aifl^-csja^if -s 4>©<t^-s 

fcdtl. ff^l5r. ■e©3fS*iW{CSo-C5l£^-r 
5^3 OtCAW^-tt^. 

[0 03 6] TfeX-f 5,^3 0^ff^7tl(C^Ur4 5* 
30 mi&<DX\ 0©J:5tcN (g L t->^;H!S) =6©i©^ 
KB, mSfiWttfg-^^^L-X ©SMmi&EttnM© 5 
fg^©^- h 2fg<!;-r-2.o 

2 ic^Lxffl£TZ£5temyiwcmytm : &mt set 
ccto-c. ef^iwi*3©s:c>«cffi& 0-^*5*1^, s©«fc 

*> (C N = 6 ©ti^CC « 6 -0©^I1^W p ~W u lEUCC 

o^6^«?tU3n^>. -en-en©totofc/N-;i-x3 ap- 
40 3Fuii, p®-rstti^^ux<t©p^tc^p^^s^ 

[0038] $>€.t=.«$/c. mmt i *fc.*ajdsr*«i 
©7fe2©7tss±(c. -en-?n©tH^7fe^vu^3 ap~3 
Fui BWi-r &majfc''wx <t ©latcsifflwitcatt o 

fitCJECT. ^Sj§tRtt^SNI;b^|S]±3-&'Sfc«)«C 

[003 9] 3fe^S8 1 0 **ISjML/cfi^ 1 ' 
{*. ff^-'^l.x 1 A~ 1 F ©— fflfc o ^ —~><r>w®yt 
50 A , ;W2a*f>&4. ff-^pfe 1 (clsJJWbfc. ft^3fel<b 



(7) 

H 

ia-i F<omoi&&vz?rs-?mmmA2ti. cn^ 

[0 04 0].C«K2^ ^(D^Wft^X^ v 

ot3KX>f *,^3 0&CA*t3i*£ o 0<D*£«:, »t£ 

2 ^m^% 1 <Dffi*H9Jfr6:ft;X ^7^30 &cA*f 

ft ^ 1 <Z>ASf fflJ#>6>3fc* -f y ^ 3 0 Ct 10 
A&f£#-t4>J:C\, 

[0 0 4 1 ] «a$T£J:5«:, «fl*^U^lA3WH« 
WpCD^^6, ff-^^Vl/X 1 B^$I^Wq(D^6, 
td^J^fc, ff-^^^VI/^ 1 A— 1 Ffl*. :*X-fy^ 

3 0©»(6fi«i(|Wp-Wu©**>6, SgraW^gf 

WO^J^-WMS^S. ttett, 0<D 5&C;£x 20 

[0042] mw* ft^^vuxo^fpi^, Bsrara 

PS < 1 P s) Ol/l 0CD1 0 0 f s (^xAFS) t 

[0 04 3] ^cX-Y 0£Vmj3M<Dm^ytl<D3t 

7U-y^ ^ Ff^ f^^TU^^i^ttH^e 30 

*©SBBR;WS*)6 1 (OSSIHttBBK» 1 p - 1 uCD* 

[0 0 4 4 ] Jb&l//c^fcC»OSSfi$Ctet>T«, 0 2 
(A) iC^-Tcfc^tC. 3«5fc^;UX2 a«^^ 

&CT£„ ^LT, B7jVr4J:5fC, ff ^fc^Vl/X 1 A — 

1 F^-/7f3 o©*ffE*rs««wp-wu{cigB# 

CcSJjW-a^T. (W^It^^X 2 a #7fcx ^^30 
[0 04 5] ty^t, *UiSJ;fc/S/l/X2 a^jfex-f 9 

^3 oos««wp -wucciijaufc^r, ft-^*^* 

;UX 1 AOgyHttWKH P^SWWpt, flFHfc**' 
X 1 B©a[BHS[»«# 1 q *«««Wq Sr, ff^fc'^UX 
lCOffilBHMtaKH rtfSHIWrt, ff-^<;bx 1 
DOffiHl&aBMH s#««WsS\ (1*6^X1 E 

©snttiiaM* 1 1 #«p*w t flmfe'wx 1 

2 <B) CC^T^CC, -€-tl-e*T,ttl^3fe^JUX3 Ap. 50 
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3Bq, 3Cr. 3Ds, 3Et, 3Fu<tLT#J0fcH 
[0046] -eir, CCDHl^^^XS A p — 3 F u 

jiw^4o©»jc^*iiw , r«ra*5fta«asn 
u^-?t, &*+>*ji><»mmt'wx 1 A-i 

[0 04 7] (A) < B) T«:-S|5£iif 

BBl/fctf. ttflMW6/W* 1 A- 1 F<Diaifits 

VTMcmfcf&bV-C. jfe^-f-^30^6tt t 02 

<C) tCjR-TJi^CC, HJM^X3Ap-3FuOI 

X 3 A p ^ 3 F u ©SHWttIBM«Lfc t>©r, B$ 
HlffJ5C« k tfj^Tt^X 3 A p - 3 F u0- ffi^l^SSCC 

©6ffi0B$PI^{C, ffiM^3Ap-3Fu©*© 

[0048] U/ctfPoT, N=6©»^&Ctt, 
0OSili^«, fa^^VUX(DB$PaPaPBcr>6fg^pacr 
^IC, S ffl^^X 3 A p - 3 F u 

[0049] «±Q£ ±&Ofc*S»fc«KC<fcn 

l Tb i t/s£Lh±C»5 <fc5&JStf* h U-F<D 
y'J7iKf^K, Ig^ogKc SHW«:i^5c© 
^ * > * u;Hf -sfjtccsgss-r £ c £ #r # 

[0 05 0] (SB^TtX^^^CCM^^^fiCCAW 

AWa^SJS-&r*5o 

[005 1 ] C©^Jfc0firc«, 1 O^iCC^: 

iSor3tX^^^3 0CcAS*31i'4tife6C, WJSP3t2 
^(DMifJjfil&ftXJ 0CD^-Y>:frftCC*tU 
rMc^r, Hff^iwccS[oT^x^ ^^3 0(cAW^i± 

[0 05 2] fc/cL, a»"rS<t5tC. ft^^VUXl 

iC^<t^CC k fl-^fev^X 1 A~ 1 % 
X^^3 0©ai£t5S«Wu-Wp©*H, SPJ 

n/c^fficDTfex ^^30 ccstr sfii«cc ct 4 , mwyt 

/^UX2 acDM^Wu^Wp-s(DiiJSB#P H 1(7)^^, ff-^ 
56^-^XCO^raifflPBi^L fete, fHaift^^ 

X2a0«fe M-^^*^X<DB#raHPg<fc0+^ 
<T£ 0 
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[0 05 3 ] ±ai//c*ffi3&C*L»BCc*jC^r», M4 
(A) Itfjk? M^fc^Xl A#%;W??3 

o ccsij^-r -5K*"c. »^^bx 2 a j&yex 3 
o<D««wu«csijsi-rs«t5(c, wsp*2*«#3ei «c 

[0054] i/c^ot, isnaccTn-rjcssc* mmt>* 

*3 0©«*Wu#jMtt«£ S*l % Mfjt^X 1 A 
OSIMtMA 1 u #IMWu tHLt, 04 (B) 

[0 055 ] H0tC7nT<fc5Cc. fi#j£'tju;* l 

tIcx ^ y ? 3 o <d««w t tcmrn or % «*sw t 

[00 56 ] *0C % l5IHtC^TJ:^CC % 
CaWfc* -f-;f3 0 tciija-T 4 £ , WW*'*^* 2 a ifi 
A v * 3 o cdm^Ws ccujjgor, {H«w s asjgffl 
ttit^ti, flr-9*^xic©am<aB»»i 8#hk 

3C s tOXty*) tti^Wo 

[0 0 57] JHT, rm»ci,t, H3exik9Mra, 
i A©ffiiBttaep» i u % i 
B©^H{aasp^i t. fi#3£^vux i co^raiasgp 
»is, {i-^MMux i D©gsiHGia»» i r . m^yt 
i E<z>^raaasB» 1 a . fi^^'^x 1 F<om 

RlffiBff^ 1 P **i-ttiffl**^^^ 3Au, 3 B 
t, 3Cs, 3Dr. 3Eq, 3 F p £ LTJR:^ WO 

£{Cfr£„ 

[00 5 8 ] C ©HSfi»S8^*> , N = 6 3fc 
BSraCitc. *tJS*rStH^^X3Au-3 F pfc^ 

[005 9] (SWMTfeX ^ * *CCfflfiP**£KK:A» 

SiSCC A*t S * *. 

[006 0] CflMWt»»TB. Hl«D9GNH$K&n« 
6C, ft;* -f ? ^ 3 0 -f >^rsi^fi^c 1 ©iifT^ft 
Ct*t^T4 5° ?*3 0«riM*lCMfc 
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mt urfi-^* i *9f5EfiiJ!a±©jsaw*'rjsstses & 

[006 1 ] *X-f^3 0B, J;D»(cit 01 
5 ictik It f^-T S J: 5 ecatRWk:5»JB*KW' ^ c £ 

3 O^e^JOHi^n^. *ti*ti©ffl*7t^UX3Ap 

[0062] h^H^tc. mmt \ £tcffik&?z>m 
Fuf Bs^r z> omit' <Dp H i cc^ra o 

20 [006 3] *x>Tv^3 0©JKWffiWKcm#*l*, 
Lte*«ai3t2*, *©Jl!t*|fiI**^-f9^3 0©^-f 

[0064]^ Lt, «-Sf3fc 1 ^-^30 XR%i 

LtcWOtm.SC* 7^>^ll^7l/^tt©*^ 
f40?:. -t©SB*3Wt-^* 1 ©&^fa«8B# 1 p 

[006 5 ] m^Tt^VUX 1 A- 1 >f,f30 

30 ©»jS^^M«Wp-WuCcig^{c5ija^^^r\ *fj 

mt'WX 2 a -{^30 (D&mmW P -Wu (C 

ifJ^^ct^K:, M»#2*©##lK»OTHJHSti: 

[0 06 6 ] L/^ot, Hijaf0SC^^S/c^ 
r% 0 1 OSUfi^SSi Pia«c, ff^^VUX 1 A©^ 

atasm i p . m^^vux i Bomm&m^fr 1 q , 

AW*'*** 1 Cco^lfflffiBa^l r , ft^^Vl/X 1 

40 »it. ft^^vux i F<D£fffl{aa8B# i u^, *n 

?hffiA*^X3Ap, 3Bq, 3Cr. 3Ds, 3 
Et. 3Fu<LOr«J9ffl3*i, t^^-4 0 ©itctr 5 

[0 06 7 ] (JSI*S!^x^ y ^CcM^*ait:tcA5i 

IS^^CD 3 6 ffiCDHlffiJBflS* ^ U , SS* M<7)7t: X y 

rzm^x. cticc«#**aa:K:Aa*s-e, wsbs* 

«»CCA«S**»^r, (A) <B> EOCCflljfc 
50 [ 0 0 6 8 ] C CD%MMT»» 0 3 (DUiSJf^i^S 
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fC. *X-{^30©7-f >#fr£{t#7fc 1 ©jt*T#ft 
CC»LrSiS5CL.r. 3fcX W v 3 0 1 ©*;Sg 

-5 0*^ ^ ? f 3 0 OffiBIKK Alt Sti5 
©■5^>^rfilK3tL-rffiWT. ^-f-^3 0©5*fS 

[ o o 6 9 ] or . fi-stft i -{^f 30 rsst 

u ~ 1 p toEMHtskftiit S J: 5 fcEg-r a „ 
[0070 ] mWit2 ©J£tf htltdtim<D%X 4 -j 3- 3 

Lx < L , fi-^^X 1 A rt^fcX -f-^3 0 (CiiJ^-T ■£ 
BS*"C. iHffi£<'tJl'X 2 a ftlbX -r-^3 0 ©M$<W u 

ccso^-r * <fc 5 cc . $ 2 * ft mt 1 k *t o rmm <? 
t£-s*£$«>T, ^©ftet*^ 0 3©»iff^i|B)Dr'* 

■5. 20 
[0 07 1 ] Lfc^oT. jgiS£5W©ji^#i&£/cW 
•C. S3©IBte^Sg<!:laFfiltC, if*^WlAO^ 

aggp^ 1 u . irax'wx 1 Bo^rafitaa^ 1 1 . 
ft^^vux 1 c©ggiatagai5#i s> e^^x** 1 

»iq, ft^*^x i F©anBtiBa5»i p#. 

•e^m^J^fJUXS Au. 3Bt, 3Cs. 3Dr. 3 
Eq. 3 F p 4 LnmKltiiStl. #^4 0 ©StJfrT 6 

iSS -cms $fc(«tt!3n^» 

[0 07 2 ] &*s. A-7 5 7-5 0$lli)5:l,»-e, M 30 

6 (B) tc*jt»r— *l^-c?n-r<fc^K:. 3fc;w?^3 

OKAWtSf^lt. ftX-f ^3 0a>6K*hr£ 
W^^3 4©P^CC. ftimtSi^KlttJ:!,*. 
[0 073] C (Waft^**^* 4«£©*Jfc7&«0 
H 7 {*. C CD«WCW6»E*ffi*s J: CJtjfe»KBs{B© $ 6 

[0074] ±mutc ct ^ «c. «^*i*atf^risi{c*t u 

7r-r^N'%£-©^?S88**eair-Sfi^£tt t 40 
S8©»A2J{CJ; oT»B»»iWIR3*iSfc«>. SemsMEtf 

K£f£!©*x -f #x A v f-OO 

[0075] -ec-c. S7©ms^.r«. 

r. W73*©^K ; S:A#<-rSo 
[0076] (am) msmt%:<D&£.it, 3&©#* 
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—*??tmi i i#><=>©u— tf#&. e-A^^-^i 

12£»j»3-ti\ f-AX^-'J 7 £1 1 3T?SWS-S. 

36K5 5-1 l 4rs»]3-t2"C. aa$-r*<fc^tt#iS 
jBst^tta^fetestttBsastisafe^^-f * 9 0 ©— m 

£ 1 1 szmmLtcu-yycZ, 55-1 1 
•a-r. tim&®&(te£. s ?rt<<*Q 0©<6®tc, 

1 1 2tS«lfcU-!fM, tr-AXT - '; 16 
-CJSW3-&-C. ftlB£Tta:ft#££7^WX9 0©-M(c. 
y'U-^ftE p £LrAS*3if. ^D-^EKDiff 

*isii«iei-*-s*iSKcj6««nsi i7£ieg-r&. 
[0077] c©«fc5cc. {£*0*t3#f££7^x9 o 

iC, »S©^Lt,=>2-P©#>7"*E f . Eb£5H,>iC*t 
iSj^-tirAW^ti-^xti^iC, ^Ef, Ebtm 

f, Ebts^n-^E p 3 JVC 

©#. a«M^£^WX9 0*6. -7'a-^E 

p titifiiL tcm^mt e c u 09 ©tg£(c 

(*. ^(Dm^WtE cfiK V-J*X7'V 5 1 164 
/l-L-C. *«iaSl 1 7CCj:-,T*ia3*i^ <1 
[007 8] (4tgit!S:^E c tt. ^n-^E p ©B#P^ 
Sls^r* 1 ?. 7 , q-7'*EptR-$Sf&4. S 
fc> 7-a--7-7£Ept$J:o'{4ffi*!9^Ec©!Sgt{*. 

[0079] l^l. eti*g;^^^wx9 o©m 
Wffi-c©fitB*s*E c©jgiBA c (o) it, mm® 

?EMf : ' , '!^X9 0©A*tItOiJ<>7 , 7tE f, Eb© 

SUA p ( 0 ) 4 , (itB^fSyfe^f 1 ' W X 9 0 

•T *#HWB***WICC J: TSi * S^i5; « <!: ©SKttW 

Ac (0) =kx a xAp (0) - (1 ) 

vm$tiz<DT. &>y%;Et. Eb©^a*A^<-r 
p©?ssj: oa*< tsc tft-ezz. 

[008 0] IWoT, 3feX-T -v?-(cKx.T{itB^S: 

4>. {itl*S*4Lr©(±l*3t©®g?rA#<-r^>Ci 

^•r ^ 1 -Y X T©7\31£©FB1gI£ @air S C i **-C * S . 
[0 08 1 ]H9(3:. fiHWajtEcSrtT-AX^U^ 

*(^-7$5-) 1 1 C 

trc«. fitffi*a3e«SE^<^ x 9 0 L/fc&tB 
ft'tgTlcE c©-5^©5 0%L,^K«3tti-rci55Sf^^ 

[0 08 2] cticc^tur, si OK^-r^^tc, 
7'%E f , E b ©^-rti^©3feg§, {li)^.{*^>7'3feE b 

©3fcsg«c i/2»fi«i 1 8mtt. mvm&t 
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rH£U/dK6tC&.5. 

C<t#r£. &ffl&®::>fcffe£fv*-fX9 0*>6^Lrt 

&wm%E c*«tii o o%rcoai-rc£#r*.5© 

C o o 8 4 ] *x v ^tett*r {itB^S^^r^' -f ao 
x*flii»4cctt. l P s«T©)£SaK-?titffl#S!*4 

nfwmmm. mmttukwmztc 

ttfS^MIIfei'^i. ch60W4B. Ips 

trF©nr.gi3p B i£wu Asm &Sfir a 

QW) fei'CDJ: 5 «cjB?6Si*j£gr*jjVr *>©#*•?, -en 20 

[0085] (ntb^tt) 0 7 1*. ffltatta**^"?' 

(cAWS-tt. #>^#iOr©«»*S£iaccA**S« 

&tg£r&£., 

[0086] HtHS^ngLfctf. %V v 4rtt£Eay%m 
* ;U©{f 4§3fcrt ;UX 1 A ~ 1 F ©5U*> 6 & -2. fa 1 * 30 

if*. 

[0087] c <ommt 1 ©*S§±tC 7 a >vt<omB 
©^?f:£ft{a*f orfgw-rKKor, fi-5f:# l ^7'o- 

[0 088] ±ie©3t;^SS* ; £eiML//-cff^^6 
«. fE^*-'^X 1 A- 1 F©— fiicot- o©$lJSP^ 

a^x2 a&httz. mmti icmmistc. m^tit 40 

[0 089] ■ZVftmyt'WX 2a^, fSiltf >7":£E 
b <k or . *©JWf*lSl*tWIft(a*«i^<^ X 9 0 

©•7-f>^isj{cstorSii;«:or. 3f5£*iwtcjgorti 

ffl*©*^^WX9 0©-S{CAS*3-&-&. ?<E> 
tc. flttHft83fc*£? s /W ^ 9 0 *a»bfc1WfflB&''W 
X2a©*3S±«c, l/4«fitl35feJ;^i7-l 

3 6 ^iEs ur . x 9 0 zmm L 

1tWB&t*<A>Z 2 a Sr. 1 /4 ifcgg 1 3 5 50 
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•tf. 5 5- 1 3 $e.tcl/4MSl3 

s^so-jtiis-tfrr. sit^rOfcE bfc*toriS£L. 
/c<@^© m m * >^Ef l . *©«r at* > ^* 
Eft. sfSiHwccaortaw^fast^^w^Q o 

©ftfiECCAiilSttS,, 
[0090] £©i§£, iifriitf >-? - 3fcE f 

#e b&ffin^msm&cm^^-i *9 o tcAitrs 

jJOTSfcE f t \sXfflmWt§&&?>*4 X 9 0 KAW 
tS^r, *iJSJt!c^vu^ 2 a ©-e©^©* £— o*if£ 

iido^E b ioretaitai^^fe^wxg oka 
strsj^ec s i 3 6©ftg£tnirr&. 

[009 1 ] &ffl£-89fcf6£7 r >'WX9 0 », ±i£Lfc 

Jc^^^^sssict^r^fisr^^ 

r>r. ^^§Wi*i©S(,>fcfi&>5^to&l>. 0©<fc5«: 
N (?--*0*.»MBt) =6©ig-£CaJ6o©HliScWp~W 

5 Kttffi*®**^* 5 ' w x 9 o frhmmwtt or 

^Xi©ra(c^lSlfi«j%S3Q:»3 75s&l>fe©<t«c.S. 
[0 09 2] *^>t,i(J$/c, -(1#*1. $0^*2 

^^©^ssicc. fti-etiowftft/tii'xe. ens 

■rsm^^UX<b©KK:^fifJ«cfi&0*S&C^©<!: 
•T-£.7-Y^^5riagLr4>J:i^ Sfc. .tfgtciscr. 
»EfijB»Itt-ts S Nft£l*± S # -5 fc&fc. Rl^ei 

[009 3] «fc ^ (C> fa^^VUX l AK*f|£ 

LfcUJ^J^^XA^l^iWu ©**>?». ft-SHt'-OUX 1 

J: 5 (c. (s-^£/^;bx l A- 1 F (c^tEL/cm^^'Ji/ 

■vWp©**>6, ^raWtc^fllor^-r^jc^K:. $ij 
2 a ©BS^DigW:, ff#316 1 ©Klf htildSm 

^rfsj©. ^wu~wp«:*fxt.rssraiissp^©. ?i 
p ^©aa^Bos «fc »j < r s. 

[0094] flrtSiajfca^f -C X 9 0 ^ 

r. gj£f-AX7'y >^ 1 4 4Ccjc^>rixom£ftfc: 

a©. m^i-cd&s^p-^Epwfitiits^Ec 
tor©w**3©jtei8±«:tt. amieaBlSteir©* 

[0095] iM^tcfmu^ brnmicto^rit. as 

(A) lCfj%? ffiM#>-7j£E f *siO'^ji!j<> 
b A^B^Te^T^ -f X 9 OC&fiSWp- 
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p ± Lxvm-^yt^frx i a- i F&mmmt&sz.? 

tfO^E bZy'u-^ftE p <h LrcDM^ 1 Ititfb 
[0096] L^ot, luil^>^7tE f *5cfcOl£ji 
P^Wulc&mOtc&f£X\ 0 8 (B) ^Tcfc^Cc, 10 

KWu, wt. ws. wr, wq, Wp^, 

ftM-^'^X 1 A, IB. 1C, ID, IE. IF© 
^fyjfisa^ 1 u . It. Is. 1 r . 1 q , 1 p &C*t 
J&U/ca^7fc^;UX3 Au. 3Bt. 3Cs. 3Dr, 
3Eq, 3F P ^ *ti-e*ifl[tH*S3tEciUraflfe 

[0 09 7]flt. CCDfiW^tS^EciUrcDm^ 
*/^3Au-3Fp^ k ffipfct'-AXXy v £ 1 4 

W£n& 0 l/cA^r, S**>*ii/0«#*^^ l 20 

A-1F^1 lwHf$R<b LTflXO W'SftiC <b 

[0 09 8] bfrt>> ffl^363«fi#jeirft5^0- 
^7tEpCD{4t0^3feEciLrf#e>n^CD"C, ±S£0 
te J: 5 W^jfe 3 ©3£g£ A# <«Ci^Si<l: 

4 4tC < fcoTBX0W'TCi^-c#, a^3 05S?K€:J: 
[009 9] (flttW) H 1 lit. ±Mi,it&*> terns 

[0100] T^rf>U— tf 1 2 lcDffl^CC^D^ 

TU— !f 1 2 2#>k, KS7 8 0 nm, ^l<XB$fy]6l 
00 fs, ^>^r»10ns (ttOiibHifcRl 
0 0MHz ) <DtH^^f#^ 0 

[0101] C<£>^£>1f ?r Tlx -If 1 2 2 Otfi* 

L'-AXX'J 1 2 S&SiaS-ifT, 40 
XU^If 1 4 KCfcO^SffcOT, *vjU*XU*tf 1 
4 1^6, -*JbXll*IIHttaJ lOOfs, >^*B*ffllfflPB 

#ips («*9Mwass»#i thz > o^xwe 

C<D(t^*, >7-142t5lf$ 
-feh 3>jy-^/x^^;0^l43{a^5mm(/> 

ccl£*u (Bfttf-Axxy ? £ 1 4 4£jg«3irc, 

4 5g(DMtAli$«o 

[0102] £/c, ^$>if7r-fTU-1f 1 2 2<Dtii 

^-A^'j9 4H2 3rSW3tt, Jlllfi 50 
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1 2 4tC&t&-r2>±±i>lC. **lsWy AT\s-*? 1 

2 2©W^36K:J:0YLFU-1fl2 54BMa^ % YL 
FU-lf 1 2 5 CDm^Tt^rif UiS 1 2 4CCfit*&LT, iff 
Ml 2 4^6, 3£K8 0 /iJ/puls e<D»JfBB6£ 

[0103]^lt, C©»«»1 2 43^6<DWfiB* 
4, =^-1 2 6. 1 27. 1 2 8. 1 2 9. 1 3 1 V 
)lffiXJSS*3#. 3';y-df/x*^0^1 3 2(CJ:0 
ft5mm*«c4fc*:U y > K y#;UU>Xl 3 

r % mm&ytmtkr; u*9o ©— seesaw xm s 
[oio4] $^c k m&mitmz.<rrt4X2 o&m 

mutemffltfti* i/ t J> K y^;uu>xi 3 4^/ro, 

l/4«gSl3 5^l-C, ?7-13 6rS*f$ 
tt, %<D&mit^ S»1/4«SE1 3 5 4M % ^> 

y> Ky*jH/>xi 3 4cc<t9 5^>ttoc3l3fcSi* 

[0 10 5] CtitCj^T, fifflitg^^^^*^ x9 

ffifflCCgai#>^*E bCC»LriBS!Lfe«*©WJl* 
>7'7tEf^AKt5 0 C<D»£\ JfftlSl 2 4^60 
ftSIWP^X**, (»1#>^*E f i LTffiti^S: 
»fAW^9 0CcA^&B*.£r. *M381 2 4ft> 

uratB^a^^^w^g occAW-r^Jr^cc, * 

7-1 2 7, 1 2 8*$<fctf 1 3 6GMaB4BHrr&. * 
fJji#>X#E f fc£CfljgjS#>:/#E b(i, Xn 
-^*EpCC»Lr. H7*±^H8{C^T±aufc 

[0106] ftffiftS3fc#fe£fv* -fx90i urtt 7 

3^©*»»36^5g»[ (9. 3 x l 0" 1 ' e s u) <b, 

200 f s«T©i£ar«Fiai*wrs. ?*h-^x#^ 

XCD/1^^2 0 MiniU fI^*r*>SXP-X#E p 

*5«fc offtfjtaiji&^c* s ^ > e f . Ebo^jisxmmm 

1 0 0 f s lcffiMrrS£MWre«Rflfi!3 0 MmCcl:b-<r 
{t. yfb-trZtfvZlC^ZZr&ttlftX. iSfllOO 

um<DnB<Dmm&ytm&»i 1 0®. -^rwec^-f 

[0 10 7]^Lr, ttffl^#»£*Vc-Y*9 o^e> 

«fifeUfcfiifflft!a*Ec*. fl*tr-^^'j^u 
4ccj:ormoaiLr. 1 offl©ia3R«r— ^riaicc^^ > 

KfC^/cCCD7I/-f 1 4 5CCctorSSS'JL//c c 
[0108] CCDTU^ 1 4 5±CC(4tgit 

^ x 9 0 © 1 0 ®<DmB*m%:&ttLmctt 
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4 1 *>&<Dft4Bfeft*JftMS 1 2 4^6<D»JIB*ec<fcor 

□-^Ep©10 0°/o«±t*9, f-7j^ < /l/^ 
[0109] C<D*»rii, 7t®<DH0?Lh. 8 0 

l^Ci^"CS5 0 10 

(mm&tAj v^<ommm) mi 2«. 0 1 

[0111] C<D3fcx £3?S«3 1_L$C. 7 
x A $f-r pJttffl»iR*^'ratB14*«3 2 * 

JftSU -e(Dti^®M3 2±CC V Til/ 3 

«tBttWJR3 2<3WS*»3 3T?at>nrc»JS: 20 

[0 112]f^l^ 10 0^t>^;KDf^ 
;ux<d^6&6. THz (^*;uxb$ 

RUMPS 1 P s ) , ;<)l>xmffl$M 1 0 0 f s^^OT, C 
1 <zx s&ttet^-ts-^ 1 . 2 ••♦•9 9, 100 
-C^-Tl 0 0 ^^>^;UCDff^-^^L/X^r. JSOilLS 
8810GHz ('^UXBSfffllfflB IOOps), /^UX 
i^mtll 0 0 f s(D*fJfflI*2CC<fcor, >^u;Kc#gt 

t^iiMSUr, c©a«s*^-Y^**Kf^L, 30 

[0 113] ^:X^^^^:fi-^7eiiC*lUT4 5 0 « 

r, «^^x©ffiHWBIIIIBH3W3 0 0Mm'C** 
£>T\ 7^>* * £95 3 4 « v 10 Offl^m-^&'^Xtf) 
»E(C»|£rS<t5tC. i£Sl 0 0 um<DF]&<Di><D 
£ v 424/im(Db*^tl0 0t — ^CC^-Ott 
tC^T^l/ft:. ftX-f **0!>:£fi«. 4. 2 c mSfi 

[0114] nmWy^tcWklfm&nk'*. S^S«3 40 

i/ttt, xwmitz^mux. w«5m-c**A 1 po 

[0115] AlPo-FB, i£S6 00-8 0 0nm 
KttLTGRiRSrTnU ^'7-M5xi0 9 W/cm l © 

5 o f sr. c©«M<o*^iB#ffitt^L3te^E*aiec 
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[0 1 1 6 ] 53g|Sffi3 1±{C, C<DAlPo-F£l 

5 0g. lO-Torr-ClSItlt, 0. 8 ami 

<Dmmmm3 2^nmotc a c<Dm^mm3 2± 

CC, 7;H^-)A^10- 6 Tor rt5 0 0nmf(Ci 

3 3*BfS^*->«c»jaE0 % #W**»34*±8E 
[0 117] lffitt«l3 2iLt«, A 1 Po-FK 

co 1 1 si a5t»3 3«. 3t<DMmzm±-$-ti 

£Stg3 l©J:^«:a*tta6«*RW*»^Cc«, iSft 
1331:. «tett»«3 2±r««c<. *©*6ttfflR 
(D«ffitti*JR3 2 3&s^JSS3ti4ffiiJS»ffi<Dffi±K:j^JiE 
L-C6J:i>. *fc % abtttWRtttt<r*J:<, A1P 

■ 3 3«rR»8)lg»rfc<fcU Q 

[0119] (SSMt^x -r 9 **fli<r>s«teG>«tt 
«) hi 3 a. ±jebfcaiBa*x^v**ffli»*jK» 

[0120] A'^xMtl lOOfs, ^ffi/Ui£i&8 2 
MHz^OPO *7JUrC^-rf F "J v *3£I8B) 

6 1ft»5<D. SI620nm 4 ^xKffliBlOOf s 
©ttWM65*fl*»UT fc — »tt. 7fe7^7-l/^t6 2 

MQXLflffiRlTHz ('W^RWBDMIl P 
s ) , /^l,XB$HI*S 1 0 0 f s commit 1 <b Ut, 

»2 o«c<t oa?f*ftcc»LraiBtt^racc«ffi*jz: 
t/r. je^-r?gF-3 0K:A«s*s. 

[0 12 1] jfeX>f^30«, HI 2*t*nUft:<fc5 
CC % A 1 Po-F*>6^^>t * £853 4*1 0 0 

^^^m^\comnyj^cMLX4b < ' mar. 

m 1 <D3fcB±CCEBT*. 

[0 12 2] UtttfesoWSOtt, MSPJ62iUr. j&S 6 
iBCCAW^^^o m**5©*«*tt5 0 0 /i J C 

n*^y > py *rjuu>xe 4ccj:oifi*s-&scd:K: 

[0123] ^X>T -v^3 0<Dmr*^c«. 1 0 0M<om 

4 1^iSL. *CD^-n-etlC0IBS«r^X-Y 0<DZ 

7U^4 1iir^ 1 0GHz<Dl£SfiSK* J S*3n 
-5/ces6. Ga A srt>6fc*jBiKiI:7* F^^^- K*ffl 
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[0124] fir, opo6 i (D&jimm*. mm 

EK56 7CC<fcf3JIS3H*r t h U tf-m^t LX a v 2 
<Dm£tfi-Sf 8£. ci7^-f>7>y6 8CcM0t. a 

[0125] *<Dt&m. fl«#i tmmyt2<Ditn v 

hf^^^7U^4 1(7)10 0f@CDa^tlj^7fE^CC 10 
|s]B#^EE^tt^SlS'J^n/c 0 chit 3jiJfflJ3£2&cJ;o 
r, jfeX-T 060H1 2CC^Lfc&^+*£SB3 4 
CCteor. A 1 Po-F^6ftS««B14iSJ83 2©»iR 

<r?ZTWt 4 1© 1 0 0ffl©ffl3ROffl*«#fc«E 
^ffl <h U T^h tctctb t ^ x. h 
CO 1 2 6 3 ±E(0«ia -aCESraiOiSL/. OP06 1 
©m*M-^7CCitl£Lr^* l-f ^^^71/^41© 
ffi;frft^8*^~*T£C£Cc<*:oT, 
U"6 21»*><D1 THzOft^Tfel * hf h 1 OGH 20 
zOlO 0^f>^;bCDW^7feCC7 :r v;l/^^U^ pax- 

[o 1 2 7 ] i^ufcj^cc 5tii«r«iiur i . 

5 5/imS^I^»6h^„ fcr, 1. 5 5m 

[0 1 2 8 3 HI 4tt. COiS^Sr^U OP06 1^ 
6(D, i&g 1 . 5 5 u m. ^VUXB^ifl 1 0 0 f s <DtB 

m, /^^WfBBSI 0 0 f s0UM6{C^t^ B tt} 30 

**5©2^*BiK«:ata-r4ctK:j:- 3 r. c<o^^> 

[0129] C CDcfc 5 tCjfcg* 7 7 5 n mtcg&& Z><0 
?f30<OH12 K:^Ufc«#6te»K3 2 * 
BfUfZA 1 Po-Fft Jb3iLfe:<fc9K:6 0 0^8 0 
0 nmCC*fOTK4K€:7S'3"^6'r*S. 01 3<DJg^CD 

6 2 0nmCCj:b^tl««6*«af%Sfe©C0, 7 7 5 n m 

v * ±Lxmt*lf&x?$>Z>o 

[0130] 5*>6©5fcB7 7 5 n 40 

;^^u^t6 2 30>6©i th z<oi^t i ^ -en-e 

hi 0GHz<Dl 0 O^^V^^CDm^iC^^^y 
[0131] fcfc % m 1 3 ifcliHl 4(0ifr&. 7* h 

SB 3 4*jgi§L/c^<D@ffi 1 ^cDlA^0«, J£#0ft<9, 
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A = 6 2 0 n m. g> 0 = I 0 0 u m<Di%&. 1 
fSDT. #>W 7^30(1:7* hf^f^^7l/-{4 1 

[0132] <K*ffi3fc:* A y *<D$mJtm) M 1 5 
it H 5 a ?c ttH 6 CCm L 3fc J: 0 ttjfe^R&ffitt t > Ljt 

[0133] '>'J3>1I3 5± 

[0134] 1 *J, 100ft >*>MDmmt'* 

;i/X<D?W»6&&, ttDilWSSBRl THz (;-oi/XB$ 

innR i p s ) . 'ifrxmmm ioof scobcox. c 

Off-^ 1 <7X HCCte(r>T#-^l , 2---10 0r^T 

0 GHz ('W*BSBBIfflPB lOOps), ^UXBSPje 

1 0 0 f scDSJS[]*2tcJ:or, /s^ u;ucc^iBtrs» 

6*ffl3EUT, CCT>S«a*X-f 3i^*KffUft:. 
[0 1 3 5] ^ t«^*l«C»l/t4 5' m 

x, m^ftJwwmsmsmmm&B o o Mmt^^ 

©t, SS*/13 6«, 1 0 0ffl©M#*/>"JU^<D»EffiCC 
>^l£-r^ct^^:. 1S1 0 0 mdKDRJKO*©*, 4 2 
4//mOt!?f"Cl OOfl, — ^"f^CC ^ >«{C^t 
ff^L/Co 4. 2cmSm o 

[0 13 6] S«i3 6<!:tt[t IMlBe K-^ 
UnGaAs/InAlAs (DMQW (^ff^ 
F) ?:fflO^Co CCDMQW^, ifcg 1 . 5 3 5//ra, 7^ 
ftglOpJ (DAWTfeCC^tUT, «FfpB*B2 5 0 f s , 
ttO£L/J9iliSK2 OGHzTJfc^U CO^CD^iB 

[0137] tctcL, SS*H3 6(hLt^ fl&©tt*4* 

[0 138] (S*fffljfc^^y^*fflir»S»^<Oft»: 

3fcJ:tfH 1 4 iEI«ec||»ffl(DfeCDr**. 
[0139] ftXY v^3 OOS 1 5tC^0/tS*tJi3 

h€>l. 5 5 um&tettLX+ftm?^mXih2>C±& 

ccDm^at, 0PO61 (A'^raiBioof 
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s , zmmmk 8 2 mh z ) a>e»<z>. &g 1 . 5 5 u 

m. J^ixmm^l 0 0 f sC7>tH;tofc5£, -eo^g, 
t£v;U^:/u^6 2CCJ:0. U^^mmWlTHz 

(^jixmrsrsfmi p s k a^b^i ioor s© 

COUOl^-f^^Ott, H9 1 5&C7KL/c<fc5 
±IB<DMQW^6frSJ5St@3 6£l 0 Oil, — ^ 

[0141] m^*5 £/c, »;fc2 ilt. 
6 4(cJ:f)7^>^c^^i±r, 7fex^ ^^3 0CcS 
[0 142] m^tKOit^A ^^3 0^6©S*tfitS 

tcw\ ^tx^ v^z occ*tOT4 5 ft o^r, 10 0® 
(ommz— -fifties -omc&^tcy * ytitzzt 

U^4 1iU^ ^1 3*5<i:^l 4(Dit-^i|5]^ 
&C, Ga A s^6^6@SiI^^ h^^^- F^rfflU 

[0143]*ir t m 3*<fctfHl 4©«te£H« 
OP0 6 2BSH&6 7&C<fcDJI 

5££-fc*-C, h UtfHt^ OTP ^^>7>7*6 8dC 

8iC£9. hrw 7^*7 W4 KDtiHtfm^SO) 30 

[0144] *©*S*. ft 1 ±IMi^2 * 

r, *^3 0(DS1 5CC7SOfc±ffiCDMQW3&>6 

j*®3 6^6<D5«^?*ffi^ftPLr, *©HW)D^7 

t Ff^r^$7U^4101 0 OMOmMOlHt)^ 40 

[0 145] ±E©ttUJ-*JS*tt0igU OP06 1 
CDa^fi#7(C*fJ^L/-C7* hf^f^^7U^4 ICO 
ai;b{i#8£*~£^&c<hfc:<£oT. 3fcvj|/*^U* 

z<d i o o^ + ^^JKDffl^cc-fvji/^y* 

[0146] C 2#C7C'^ U ^ ft-^Tfe CC^T & *§^CD 
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[0147] CGW^Cttt. mtU*. $t?s4 **-£JBl> 

ifIOlS^^^WT6 2^7E<Ofe(7)<hL'C, «-S|3fclSfc 
l*M«B*2Ccj*lyr, 2«*iftCc«#*W-*-SJ:5«ciB 

Wtfcefc* >f v ^3 0 CCffiSKAMSt^o 
[01481118^ Z<Dm^<Dft5mtjm*s&U% 

AS43tf£*l£>-e&£ 0 

[0 149] *7T^^ttf<D*W»0»l 0**£BSl, 

2 0icA»3tfr, *#^2 0(DmW7t^LT, Jiff* 

[0150] c<ommt i <d%m±j<c. -^r^feefce/c 

36X^7^30^ (■■9*l«C»L/r2(»*|6lCC«#* 
WTSJ: fi-*!3fcl 3 0(c\ 

J: ^ffe^ffijo^ti^n^ipg&cSo r AS* 

[0 15 1]*X^{^3 0^ 1 ^C7&0»-&<E>H 1 * 
fcttB3te*Lfc*h±S*K: % M»£2tfjBH*«*ti& 

M*?tt»fcJ:otMOt, »iJffli*2^flSWSnfc 

rhia:^. sBttRBi urft#7t i &mmmici±<Dmm 

[0152]§§3er *>6W. ^CD^f >^;U^ (H 
(D«^«, 4X4=16) (1*-^/ 

[0153] ccDJt^fc. ^ti^no^^^ux^Tt 

3 0 ©S««CC»jCr S*2gratt{BW»0). 

3 0(DS««*r©*JSR<3WllC*K:J:S. 76^^ -^^3 

[0 154] *X^y^3 0<t0«Wffl9a)«-9*lO* 

2^2^C7CTU-<1*«:i^J3tifc*><30iO, ^OSiij^ 

4 2 1 ©±aLfc^lBttB«»Ccjltie** 



(15) 

27 

[0155] ±&L/c#ftfct>b^a*cfcc>r&*, M» 
*AJUX#7£X^ ?r*-3 0©«««*ra«pK:js»»L % (5 
B90CB»RJBCCT*. ^Lt, * + >*Jb«4M>«## 
* *3 0©»(Er4««CC|BI«pK:a»-r 
&<fc^C v *^-f y^3 0©e#36lCC»-r4 2Hfc&rol 

[0156] t/fc#<3t t *HUr*^^U^**X -f 7^3 10 

o*tjfrr*«#*. -en-etiMfiLr, *ti*nta** 

A * *« 2 *7U> < "7 U ;Ufffffi <t L TIR «3 Hi 2 *i 

[0157] c©»^k:«k -en-en<Dffl^jt^^;ux3 

[0158] ±J6Ute*ffittCi Iggrit #^4 0 

h^lTbit/s, >W*B*IBIHIH:W 1 p «A 
, ff-^Tfe 1^1 0 0X 1 00 HiRCC^T© 2 ;>CtcH 

CCtt, ^c*-^ 4 0 ©SHIR 4 2 1 p s x 1 0 0 x 1 

0 0 = 1 On s©«HBCT4«:j£St?*tittJ:l^ 

&C, mmtlffil 0 0 0X 1 0 0 OiO*tCOl^T(D2^ 

2©l£SllSIBttUsr±^o l/fc*ot. jfcff4 0 
iim iMx.6htC^ k }fta*ci**ffil^c2^C 
^MIWfti'WBiaBRW, 2^tcCCD7U 40 

[0159] 3 f^tKOKv hU-h^lTb 

it/s, 'wxttmnmaP i pst m^it, 

1^ 1 0 0X 1 0 0 * + >*j\,<D2,Xtl'<v l>)\,m^%: 
^M^rfe, Hl<DS«B&«r7*U SI 2© 

[0160] «±©<fc 5tC v ±j£LfcieSfi«iBfc <fc*l 50 
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1 Tb i t/sJ£LL<bC>5<fc5fe1ftfcf v h U-b© 

s"j7JMM*fc. n«*-os»cc, mmmcc2^X7c(D 
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